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CHAPTER I. 

GEOLOGY. 

Of Physical Geography — Position of the Earth in the Solai* 
System — Distance from the Sun — Civil Year — Inclination 
of Terrestrial Orbit — Mass of the Sun — Distance of the 
Moon — Figure and Density of the Earth from the Motions of 
the Moon — Figure of the Earth from Arcs of the Meridian — 
from Oscillations of Pendulum — Local Disturbances — Mean 
Density of the Earth — Known Depth below its Surface — 
Outline of Geology, 

Physical Geography is a description of the earth, 
the sea, and the air, with their inhabitants animal 
and vegetable, of the distribution of these organized 
beings, and the causes of that distribution. Political 
and arbitrary divisions are disregarded, the sea and 
the land are considered only with respect to those 
great features that have been stamped upon them by 
the hand of the Almighty, and man himself is 
viewed but as a fellow-inhabitant of the globe with 
other created things, yet influencing them to a cer- 
tain extent by his actions, and influenced in return. 
The effects of his intellectual superiority on the in- 
ferior animals, and even on his own condition, by the 
subjection of some of the most powerful agents in 

VOL. I. B 



2 PHYSICAL aEOGRiPHT. CHAP. I. 

nature to his will, together with the other causes 
which have had the greatest inflaence on his physical 
and moral state, are among the moat important sub- 
jects of thb science. 

The former state of our terrestrial habitation, the 
successive convulsions which have ultimately led to 
its present geographical arrangement, and to the 
actual distribution of land and water, so powerfully 
influential on the destinies of mankind, are circum- 
stancea of primary importance. 

The position of the earth with regard to the sun, 
and its connexion with the bodies of the solar system, 
have been noticed by the author elsewhere. It was 
there shown that our globe forms but an atom in the 
immensity of space, utterly invisible fifom the nearest 
fixed star, and scarcely a telescopic object to the re- 
mote planets of our system. The increase of tem- 
perature with the depth below the surface of the 
euth, and the tremendous desolation hurled over 
wide regions by numerous fire-breathing mountains, 
show that man is removed but a. few miles from 
immense lakes or seas of liquid lire. The very shell 
on which he stands is unstable imder his feet, not 
only from those temporary convulsions that seem to 
shake the globe to its centre, but from a slow almost 
imperceptible elevation in some places, and an equally 
gentle subsidence in others, as if the internal molten 
matter were subject to secular tides, now heaving and 
now ebbing, or that the subjacent rocks were in one 
place expanded and in another contracted by changes 
of temperature. 
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CHAP. I. PHTSIOAL GEOGRAPHY. 8 

The earthquake and the torrent, the august and 
tenible ministers of Almighty Power, have torn the 
solid earth and opened the seals of the most ancient 
reeords of creation, written in indelible characters 
on the ^^ perpetual hills and the everlasting moun- 
tains." There we read of the changes that have 
brought the rude mass to its present fair state, and 
of the myriads of beings that have appeared on 
this mortal stage, have fulfilled their destinies, 
and have been swept from existence to make way for 
new races, which, in their turn, have vanished firom 
the scene, till the creation of man completed the glo- 
rious work. Who shall define the periods of those 
mornings and evenings when God saw that his work 
was good ? and who shall declare the time allotted to 
the human race, when the generations of the most in- 
significant insect existed for unnumbered ages ? Yet 
man is also to vanish in the ever-changing course of 
events. The earth is to be burnt up, and the ele- 
ments are to melt with fervent heat — ^to be again 
reduced to chaos — possibly to be renovated and 
adorned for other races of beings. These stupen- 
dous changes may be but cycles in those great laws 
of the universe where all is variable but the laws 
themselves, and He who has ordained them. 

The earth is one of twenty-one planets' which re- 
volve about the sun in elliptical orbits : of these, six- 
teen have been discovered since the year 1787.' Mer- 

* The Solar System:— 

Mercury, nearest the Stm, known to the ancients. 
Venus, known to tiie ancients. 

b2 



4 PHT8ICAL OEOORAPHY. CHAP. I. 

ciuy and Venus are nearer the sun than the earth, 
the others are more remote. The earth revolves at 



The Solar Syst/sm—^ontinued, 
The Earth. 

Mars, known to the ancients. 
Flora, discovered by Mr. Hind in 1847. 
Vesta, „ ,» Mr. Olbers in 1807. 
Iris, >, „ Mr. Hind in 1847. 

Metis, „ „ Mr. Graham in 1848. 
Hebe, „ „ Mr. Hencke in 1847. 
Astrsea, „ „ Mr. Hencke in 1845. 
^ Hygero, „ „ Mr. Gasparis in 1849. 

Parthenope, „ Mr. Gasparis in 1850. 
Victoria, „ Mr. Hind in 1850. 

New Planet, not named, Mr. Gasparis, Oct. 1850. 
Juno, discovered by Mr. Harding in 1804. 
Ceres, „ „ Mr. Piazzi in 1801. 
Pallas, „ „ Mr. Olbers in 1802. 
Jupiter, known to the ancients. 
Saturn, „ „ 

Uranus, discovered by Sir William Herschel in 1787. 
Neptone, „ „ M. Le Verrier and Mr. Adams 
in 1846. 

From the elements and positicm of the orbits of the thirteen 
small bodies which revolve between Mars and Jupiter, it has 
been conjectured, with much probability, that they once formed 
the mass of a large planet which had exploded : upon this 
hypothesis several have actually been looked for, and found. 
The shooting stars which have appeared in such remarkable 
showers in the months of August and November, may possibly 
have had a similar origin, as they are believed to form a group 
which revolves about the sun in 182 days, in an elliptical orbit, 
and that in passing through the aphelion in August and Novem- 
ber, they come in contact with the earth's atmosphere, on enter- 
ing which with great velocity they become ignited and are 
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a mean distance of 95,000,000 miles &om the sun's 
centre, in a civil year of 365 days 5 hours 48 minutes 
49*7 seconds, at the same time that it rotates in 24 
hours about an axis which always remains parallel to 
itself, and inclined at an angle of 23° 27' 34-69" to 
the plane of the ecliptic ; consequently the days and 
nights are of equal length at the equator, from 
whence their length progressively differs more and 
more as the latitude increases, till at each pole alter- 
nately there is perpetual day for six months, and a 
night of the same duration : thus the light and heat 
are very unequally distributed, and both are modi- 
fied by the atmosphere by which the earth is encom- 
passed to the height of about forty miles. 

With r^ard to magnitude, Mars, Jupiter, Saturn, 
Uranus and Neptune are larger than the earth, the 
rest are smaller, but even the largest is incomparably 
inferior to the sun in size : his mass is 354,936 times 
greater than that of the earth, but the earth is nearly 
four times as dense. 

Though the planets disturb the earth in its motion, 
their form has no effect on account of their great dis- 
tance; but it is otherwise with regard to the moon, 
which revolves about the earth at a mean distance of 
240,000 miles, and is therefore so near that the form 
of both bodies causes mutual disturbances in their 
respective motions. The perturbations in the moon's 
motions £x)m that cause, compared with the same 

coDBomed. An event so tremendous as the explosion of a 
world, is by no means beyond the nnlunited power of steam 
nnder intense pressure. 
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computed from theory, show that the earth is not a 
perfect sphere, but that it bulges at the equator, and 
is flattened at the poles : it even gives a value of the 
compression* or flattening. Again, theory shows 
that, if the earth were throughout of the same density, 
it would be much less flat at the poles than the moon*s 
motions show it to be, but that it would be very 
nearly the same were the earth to increase regularly 
in density from the surface to its centre ; and thus the 
lunar motions not only make known the form, but 
reveal the internal structure of the globe. Actual 
measurement has proved the truth of these results. 

The courses of the great rivers, which are gene* 
rally navigable to a considerable extent^ show that 
the curvature of the land diflers but little from that 
of the ocean ; and as the heights of the mountains and 
continents are inconsiderable when compared with 
the magnitude of the earth, its figure is understood 
to be determined by a surface at every point per* 
pendicular to the direction of gravitation^ or of the 
plumb-line, and is the same which the sea would have 
if it were continued all round the earth beneath the 
continents. Such is the figure that has been mea- 
sured in various parts of the globe. 

A terrestrial meridian is a line passing through 
both poles, all the points of which have their noon 
contemporaneously, and a degree of a meridian is ita 

^ The compression of the earth is the flattening at the poles. 
Its numerical valne is equal to the difference between the 
equatorial and polar diameters, expressed in feet or miles^ 
divided by the equatorial diameter. 
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3G0th part. Now, if the earth were a sphere, all 
d^;rees would be of the same length ; but, as it is 
flattened at the poles, the degrees are longest there, 
and decrease in length to the equator, where they are 
least. The form and size of the earth may there- 
jfore be determined by comparing the length of 
d^rees in different latitudes.^ Eleven artss have 
been measured in Europe, one in the Andes of equa-^ 
tonal America, and two in the East Indies ; but a 
cmnparison of no two gives the same result, which 
shows that the earth has a sUghtly irregular form. 
From a mean of ten of these arcs M. Bessel found 
that the equatorial radius of the earth is 8963*025 
miles, and the polar radius 3949*8 miles nearly. 
Whence, assuming the earth to be a sphere, the 
length of a mean d^ree of the meridian is 69*05 
British statute miles ; therefore 360 degrees, or the 
whole circumference of the globe, is 24,858 miles ; 
the diameter, which is something less than a third of 
the circumference, is about 8286 statute miles ; and 
the length of a geographical mile of 60 to a degree 
is 6086*76 feet. The breadth of the torrid zone is 
2815 geographical nules, the breadth of each of the 
temperate zones is 2854 miles, and that of each of 
the spaces within tlie arctic and antarctic circles 1 140 
miles nearly. The Astronomer Boyal Mr. Airy's 

I The theoretical investigation of the figure of the earth, 
the method employed for measuring arcs of the meridian, and 
that of finding the form of the earth fix)m the oscillations of 
the pendulum, are given in the * Connexion of the Physical 
Sciences,' hy Mary Someryille, 7th Secdon, 7th edition. 
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results, obtained ten years afterwards, only differ 
from those of M. Bessel by 127 feet in the equatorial, 
and 138 feet in the polar radius, quantities not greater 
than the length of a good sized ball-room. In con- 
sequence of the round form of the earth, the dip or 
depression of the horizon is a fathom for every three 
miles of distance ; that is to say, an object a fathom 
or six feet high would be hid by the curvature of the 
earth at the distance of three miles. Since the dip 
increases as the square, a hill 100 fathoms high 
would be hid at the distance of ten miles, and the 
top of Kunchinginga, the most elevated point of the 
Himalaya, hitherto measured 28,178 feet high, would 
be seen to sink beneath the horizon by a person about 
167 miles off; thus, when the height is known, an 
estimate can be formed of the distance of a mountain. 
The oscillations of the pendulum have afforded 
another method of ascertaining the form of the earth. 
Like all heavy bodies, its descent and consequently 
its oscillations are accelerated in proportion to the 
force of gravitation, which increases from the equa- 
tor to the poles. In order, therefore, that the oscil- 
lations may be everywhere performed in the same 
time, the length of the pendulum must be increased 
progressively in going from the equator to the poles, 
according to a known law,* from whence the com- 

1 A pendulum which oscillates 86,400 times in a mean day 
at the equator, will do the same at every point of the earth's 
surface if its length be increased progressively to the pole as 
he square of the sine of the latitude. The sine of the latitude 
is a perpendicular line drawn from any point of a terrestrial 
meridian to the equatorial radius of the earth. That line ex- 
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pression or flattening at the poles may be deduced. 
Experiments for that purpose have been made in a 
great number of places, but, as in the measurement 
of the arcs, no two sets give exactly the same results ; 
the mean of the whole, however, differs very little 
from that given by the d^rees of the meridian and 
the perturbations of the moon; and as the three 
methods are so entirely independent of each other, 
the figure and dimensions of the earth may be con- 
sidered to be known. The sea has little effect on 
these experiments, both because its mean density is 
less than that of the earth, and that its mean depth 
of perhaps four miles is inconsiderable when com 
pared with 3956 miles, the mean terrestrial radius.^ 

pressed in feet or miles, and multiplied by itself is the square 
of the sine of the latitude. Gravitation increases from the 
equator to the poles according to that law, and the length of 
the degrees augments very nearly in the same ratio. 

* The compression deduced by M. Bessel from arcs of the 

meridian is ; that deduced by Colonel Sabine from his 

299 

experiments with the pendulum is . Other pendulum 

288-7 

experiments have given a compression of and . 

298-2 266*4 

The protuberant matter at the earth's equator produces ine- 
qualities in the moon's motions, from whence the compression 

of the earth is found to be ; and although the redpro- 

305-05 

cal action of the moon on the protuberant matter at the earth's 

equator does not actually gpive the compression, it proves that 

it must be between and — Coincidences so near and 

279 573 
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The discrepancies in the results, from the com- 
parison of the different sets of pendulum experi- 
ments, and also of degrees of the meridian, arise 
from local attraction, as well as from irregularities 
in the form of the earth. These attractions, arising 
from dense masses of rock in mountains, cause the 
plumb-line to deviate from the vertical, and when 
under ground they alter the oscillations of the pen- 
dulum. Colonel Sabine, who made experiments 
with the pendulum from the equator to within ten 
d^rees of the north pole, discovered that the in- 
tensity is greatly augmented by volcanic islands. A 
variation to the amount of a tenth of a second in 
twenty-four hours can be perfectly ascertained in the 
rate df the pendulum ; but from some of these local 
attractions a variation of nearly ten seconds has oc- 
curred during the same period. The islands of St. 
Helena, Ascension^ St. Thomas, the Isle of France, 
are some of those noted by Colonel Sabine. 

There are other remarkable instances of local dis- 
turbance, arising from the geological nature of the 
soil ; for example, the intensity of gravitation is very 
small at* Bordeaux, from whence it increases rapidly 
to Clermont-Ferrand, Milan, and Padua, where it 
attains a maximum (owing probably to dense masses 
of rock under ground), and from thence it extends to 
Parma. In consequence of this local attraction, the 

so remarkable, arising from such different methods, show bow 
nearly the irregular figure of the earth has been determined. 
The inequalities in the motions of the moon and earth alluded 
to are explained in Sections 5 and 1 1, < Connexion of Physical 
Sciences.* 
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degrees of the meridian in that part of Italy seem to 
increase towards the equator through a small space, 
instead of decreasing^ as if the earth were drawn out 
instead of flattened at the poles. 

It appears from this, that the e&ect of the whole 
earth on a pendulum or torsion balance may foe com- 
pared with the effect of a small part of it, and thus 
a comparison may be instituted between the mass of 
the earth and the mass of that part of it. Now a 
leaden ball was weighed against the earth by com- 
paring the effects of each upon a balance of torsion ; 
the nearness of the smaller mass making it produce 
a sensible effect as compared with that of the larger, 
for by the laws of attraction the whole earth must 
be considered as collected in its caitre ; in this \nan-' 
ner a value of the mass of the earth was obtained, 
and, as its volume was known, its mean density was 
found to be 5*675 times greater than that of water at 
the temperature of 62° of Fahrenheit's thermometer. 
Now, as that mean density is double that of basalt, 
and more than double that of granite^ rocks which 
undoubtedly emanate from very great depths be- 
neath the surface of the earth, it affords another 
proof of the increase in density towards the earth's 
centre. These e:&periments were first made by 
Cavendish and Mitchell^ and latterly with much 
greater accuracy by the late Mr. Bally, who devoted 
four years of unremitted attention to the accomplish- 
ment of this important and difficult object.' 

> It is clear that the mean density of the earth may be 
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Although the earth increases in density regularly 
from the surface to the centre, as might naturally be 
expected, from the increasing pressure, yet the surface 
consists of a great variety of substances of different 
densities, some of which occur in amorphous masses ; 
others fure disposed in regular layers or strata, either 
horizontal or inclined at all angles to the horizon. 
By mining, man has penetrated only a very little 
way ; but by reasoning from the dip or inclination 
of the strata at or near the sur&ce, and from other 
circumstances, he has obtained a pretty accurate idea 
of the structure of our globe to the depth of about 
ten miles. All the substances of which we have any 
information are divided into four classes, distin- 
guished by the manner in which they have been 
formed : namely, — ^plutonic and volcanic rocks, both 
of igneous origin, though produced under different 
circumstances; aqueous or stratified rocks, entirely 
due to the action of water, as the name implies ; and 
metamorphic rocks, deposited by water, according 
to the opinion of many eminent geologists, and con- 
sequently stratified, but subsequently altered and 
crystallized by heat. The aqueous and volcanic 
rocks are formed at or near the surface of the earth, 
the plutonic and metamorphic at great depths ; but 
all of them have originated simultaneously during 

found from the attraction of the plumb-line hy mountains, or 
by the irregularity in the oscillations of the pendulum, hut the 
torsion balance is a much more sensihle instrument than either. 
The density determined hy M. Reich differs from that found 
hy Mr. Baily hy only one twenty-eighth part. 
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every geological period, and are now in a state of 
slow and constant prc^ess. The antagonist prin- 
ciples of fire and water have ever been and still are 
the cause of the perpetual vicissitudes to which the 
crust of the earth is liable. 

It has been ascertained by observation that the 
plutonic rocks, consisting of the granites and some of 
the porphyries, were formed in the deep and fiery 
caverns of the earth, of melted matter, which cry- 
stallized as it slowly cooled under enormous pressure, 
and was then heaved up in unstratified masses, by the 
elastic force of the internal heat, even to the tops of 
the highest mountains, or forced in a semi-fiuid state 
into fissures of the superincumbent strata, sometimes 
into the cracks of the previously formed granite ; for 
that rock, which constitutes the base of so large a 
portion of the earth's crust, has not been all formed 
at once ; some portions had been solid, while others 
were yet in a liquid state. This class of rocks is 
completely destitute of fossil remains. 

Although granite and the volcanic rocks are both 
due to the action of fire, their nature and position 
are very different ; granite, fused in the interior of 
the earth, has been cooled and consolidated before 
coming to the surface : besides, it generally consists 
of few ingredients, so that it has nearly the same 
character in all countries. But as the volcanic fire 
rises to the very surface of the earth, fusing whatever 
it meets with, volcanic rocks take various forms, not 
only from the different kinds of strata which are 
melted, but from the different conditions under which 
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the liquid matter has been cooled, though most fre- 
quently on the surface — ^a circumstance that seems 
to have had the greatest effect on its appearance and 
structure. Sometimes it assumes a crystalline gra- 
nitic structure, at other times it becomes glass ; in 
short, all those massive, unstratified, and occasion- 
ally colunmar rocks, as basalt, greenstone, porphyry, 
and serpentine, are due to volcanic fires, and are 
devoid of fossil remains. 

There seems scarcely to have been any age of the 

-world in ivhich volcanic eruptions have not taken 

place in some part of the globe, lava has pierced 

through every description of rocks, spread over the 

surface of those existing at the time, filled their 

erevices, and flowed between their strata. Ever 

^hanging its place of action, it has burst out at the 

l^ttom of the sea as well as on dry land. Enormous 

^tjantities of scoriae and ashes have been ejected from 

^uinberless craters, and have formed extensive de- 

^jsits in the sea, in lakes, and on the land, in which 

^ embedded the remains of the animals and vege- 

^les of the epoch. Some of these deposits have 

-^gcowie hard rock, others remain in a crumbling 

tftte 9 ^^^ ^ *^®y alternate with the aqueous strata 

r 0\V^^^ every period, they contain the fossils of all 

^ geological epochs, chiefly fresh and salt-water 

.^tace^- 

AcCordiJ^S to a theory now generally adopted, 

. I, orio^^^*®^ ^^*^ *^"^ Charles Lyell, whose 
^1 are Bao^®^^ of philosophical investigation, the 
^Ot^ 1 Testaceae are shellfish. 
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metamorphic rocks, which consist of gneiss, mica- 
schist, clay-slate, statuary marble, &c., were formed 
of the sediment of water in regular layers, differing 
in kind and colour, but, having been deposited near 
the place where plutonic rocks were generated, they 
have been changed by the heat transmitted from the 
fused matter, and, in cooling under heavy pressure 
and at great depths, they have become as highly 
crystallized as the granite itself, without losing their 
stratified form. An earthy stratum has sometimes 
been changed into a highly crystallized rook, to the 
distance of a quarter of a mile from the point of 
contact, by transmitted heat ; and there are instances 
of dark-coloured limestone, full of fossil shells, that 
has been changed into statuary marble from that 
cause. Such alterations may frequently be seen to 
a small extent on rocks adjacent to a stream of lava. 
There is seldom a trace of organic remains in the 
metamorphic rocks ; their strata are sometimes hori- 
zontal, but they are usually tilted at all angles to the 
horizon, and form some of the highest mountains and 
most extensive table^lands on the face of the globe. 
Although there is the greatest similarity in the pli|- 
tonic socks in all parts of the world, they are by no 
means identical ; they differ in colour, and even in 
ingredients, though these are few. 

Aqueous rocks are all stratified, being the sedi- 
mentary deposits of water. They originate in the 
wear of the land by rain, streams, or the ocean. 
The debris carried by running water is deposited at 
the bottom of the seas and lakes, where it is conso- 
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lidated, and then raised up by subterraneous forces, 
again to undergo the same process after a lapse of 
time. By the wasting away of the land the lower 
rocks are laid bare, and, as the materials are de- 
posited in different places according to their weight, 
the strata are exceedingly varied, but consist chiefly 
of arenaceous or sandstone rocks, composed of sand, 
clay, and carbonate of lime. They constitute three 
great classes, which, in an ascending order, are the 
primary and secondary fossiliferous strata and the 
tertiary formations. 

The primary fossiliferous or palaeozoic strata, the 
most ancient of all the sedimentary rocks, consisting 
of limestone, sandstones, and shales, are entirely of 
marine origin, having been formed far from land at 
the bottom of a very deep ocean ; consequently they 
contain the exuvi® of marine animals only, and after 
the lapse of unnumbered ages the ripple-marks of the 
waves are still distinctly visible on some of their 
strata. This series of rocks is subdivided into the 
Cambrian and the upper and lower Silurian and Car- 
boniferous systems, each distinguished by the differ- 
ences in their fossil remains. 

In the Cambrian rocks, sometimes many thousand 
yards thick, oi^nic remains are of comparatively 
rare occurrence, but the Silurian rocks abound in 
them more and more as the strata lie higher in the 
series. In the lower Silurian group are the remains 
of shell-fish, almost all of extinct genera, and the 
few that have any affinity to those alive are of ex- 
tinct species; crinoidea, or stone lilies, which had 
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been fixed to the rocks like tulips on their stems, 
are coeval with the earliest inhabitants of the deep ; 
and the trilobite, a jointed creature of the crab kind, 
with prominent eyes, are almost exclusively confined 
to the Silurian strata, but the last traces of them are 
found in the • coal-measures above. In the upper 
Silurian group are abundance of marine shells of « 
almost every order, together with crinoidea, vast 
quantities of corals, and some sea-weeds: several 
sauroid fishes,^ of extinct genera, but of a high or- 
ganization, have been found in the highest beds — the 
only vertebrated animals that have yet been discovered 
among the countless profusion of the lower orders 
of animals that are entombed in the primary fos- 
siliferous strata. The remains of one or more land 
plants, in a very imperfect state, have been found in 
the Silurian rocks of North America, which shows 
that there had been land with vegetation at that early 
period. The type of these plants, as well as the size 
of the shells and the quantity of the coral, indicate 
that a uniformly warm temperature had then pre- 
vailed over the globe. During the Silurian period 
an ocean covered the northern hemisphere, 'islands 
and lands of moderate size had just begun to rise, 
and earthquakes, with volcanic etuptions from in- 
sular and submarine volcanos, were frequent towards 
its close. 

The secondary fossiliferous strata, which comprise 
a gpreat geological period, and constitute the prin- 

* Sauroid fish have somewhat of the form and organization 
of the lis&rd tribe. 

VOL. I. c 
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dpal part of the iiigh land of Europe, were deposited 
at the bottom of an ocean, like the primary, from 
the debris of all the others, carried down by water, 
and still bear innumerable tokens of their marine 
origin, although they have for ages formed a part of 
the dry land. Calcareous rocks are more abundant 
in these strata than in the crystalline, probably 
because the carbonic acid was then, as it still is, 
driven off from the lower strata by the internal 
heat, and came to the sur&ce as gas or in calcareous 
springs, which either rose in the sea and furnished 
materials for shell-fish and coral insects to build their 
habitations and form coral reefs, or deposited their 
calcareous mattar on the land in the form of rocks. 

The Devonian or old Bed Sandstone group, in 
many places 10,000 feet thick, consisting of strata 
of dark red and other sandstones, marls, coralline 
limestones, conglomerates, &c., b the lowest of the 
secondary fossiliferous strata, and forms a link be- 
tween them and the Silurian rocks, by an analogy in 
their fosssil remains. It has fossils peculiarly its 
own, but it has also some i^eUs and corals common 
to the strata both above and below it. There are 
various &milies of extinct sauroid fishes in this 
g^up, some of which were gigantic, others had 
strong bony shields on their heads, and one genus, 
covered with enamelled scales, had appendages like 
wings. The shark approaches nearer to some of 
these ancient fish than any other now living.^ 

^ The old red sandstone of Scotland, where it is remarkably 
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During the long period of tranquillity that pre- 
vailed after the Devonian group was deposited, .a 
very warm, moist, and extremely equable climate^ 
which extended all over the globe, had clothed the 
islands and lands in the ocean then covering the 
northern hemisphere with exuberant tropical forests 
and jungles. Subsequent inroads of fresh water, or 
of the sea, or rather partial sinkings of the land, had 
submerged these forests and jungles, which being 
mixed with layers of sand and mud, had in time 
been consolidated into one mass, and were then 
either left dry by the retreat of the waters or gently 
raised above the surface. 

These constitute the remarkable group of the 
carboniferous strata, which consist of numberless 
layers of various substances filled with a prodigious 
quantity of the remains of fossil land-plants inter^ 
mixed with beds of coal, which is entirely composed 
of vegetable matter. In some cases the plants ap<- 
pear to have been carried down by floods, and de- 
posited in estuaries ; but in most instances the beauty, 
delicacy, and sharpness of the impressions show 
that they had grown on to the spot where the coal 
was formed. More than 300 fossil plants have 
beeu collected from the strata where they abound^ 
frequently with their seeds and fruits, so that 

well developed, has been admirably illustrated in two recent 
works, by one of our most industrious and talented northern 
geologists, Mr. Hugh Millar. See ' Old Red Sandstone/ and 
tiie recently published work, * Footprints of the Creator,' l yd* 
12mo., 1850. 

c2 
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enough remains to show the peculiar nature of 
this flora, whose distinguishing feature is the pre- 
ponderance of ferns ; among these there were tree- 
ferns which must have been 40 or 50 feet high. 
There were also plants resembling the fox-fail 
tribe, of gigantic size, others like the tropical club 
mosses ; an aquatic plant of an extinct &mily was 
very abundant, besides many others, to which we have 
nothing analogous. Forest-trees of great magpiitude, 
of the pine and fir tribes, flourished at that period. 
The remains of an extinct araucaria, one of the 
largest of the pine family, have been found in the 
British coal-fields ; the existing species now grow in 
countries in the southern hemisphere ; a few rare in- 
stances occur of grasses, palms, and liliaceous plants. 
The botanical districts were very extensive when the 
coal-plants were growing, for some species are nearly 
identical throughout the coal-fields of Europe and 
America. From the extent of the ocean, the insular 
structure of the land, the profusion of ferns and fir- 
trees, and the warm, moist, and equable climate, the 
northern hemisphere, during the formation of the coal 
strata, is thought to have borne a strong resemblance 
to the South Pacific, with its fern and fir clothed 
lands of New Zealand, Kerguelen islands, and others. 
The animal remains of this period are in the 
mountain limestone, a rock occasionally 900 feet 
thick, which lies beneath the coal-measures, or some- 
times alternates with the shale and sandstone. They 
consist of crinoidea and marine te^ceee, among 
which the size of the chambered shells^ as well as 



■I iiiiu.i I II ^ M v^^^^mmm^mnsFf^mBmmmtfSfsm^ 



CHAP. I. OUTLINE OF GEOLOGY. 2 1 

that of the coral, shows that the ocean was very 
warm at that time, even in the high northern lati- 
tudes. The footsteps of a very large reptile of the 
frog tribe have been found on some of the car- 
boniferous strata of North America. 

The coal strata have been very much broken and 
deranged in many places by earthquakes and igneous 
eruptions, giving rise to faults or dykes, basaltic 
veins, which frequently occurred during the se- 
condary fossiliferous period, and from time to time 
raised islands and land from the deep. However, 
these and all other changes that have taken place on 
the earth have been gradual and partial, whether 
brought about by fire or water. The older rocks 
are more shattered by the earthquakes than the 
newer, because the movement came from below ; but 
these convulsions have never ext^ided all over the 
earth at the same time — they have always been 
local: for example, the Silurian strata have been 
dislocated and tossed in Britain, while a vast area in 
the south of Sweden and Russia still retains a hori- 
zontal position. There is no proof that any mountain- 
chain has ever been raised at once ; on the contrary 
the elevation has always been produced by a long- 
continued and reiterated succession of internal con- 
vulsions with intervals of repose. In many instances 
the land has risen up or sunk down by an impercep- 
tible equable motion continued for ages, while in 
other places the surface of the earth has remained 
stationary for long geological periods. 

The magnesian lunestone, or Permian formation, 
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comes immediately above the coal-measmres, and 
consists of breccias or conglomerates, gypsum, sand- 
stone, marl, &c. ; but its distinguishing feature iii 
England is a yellow limestone rock, containing car- 
bonate of magnesia, which often takes a granular 
texture, and is then known as dolomite. The per- 
mian formation has a fossil flora and fiiuna peculiar 
to itself, mingled with those of the coal strata. Here 
the remnant of an earlier creation gradually tends to 
its final extinction, and a new one begins to appear. 
The flora is, in many instances, specifically the same 
with that in the coal strata below. Certain fish are 
also common to the two, which never appear again. 
They belong to a race universal in the early geolo- 
gical periods, forming a kind of passage from the 
first tribe to saurian reptiles, and therefore called 
Sauroid. A small number of existing genera only, 
such as the shark and sturgeon, make some approach 
to the structure of these ancient inhabitants of the 
waters. The new creation is marked by the intro- 
duction of two species of saurian reptiles ;' the fossil 
remains of one have been found in the magnesian 
limestone in England, and those of the other in a 
corresponding formation in Germany. They are 
the earliest members of a family which was to have 
dominion on the land and in the water for ages. 

A series of red marls, rock-salt, and sandstones, 
which have arisen firom the disintegration of meta- 
morphic slates and porphyritic trap, containing oxide 

^ Saurian reptiles are crocodiles, lizards, iguanas, &c. 
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of iron, and known as the trias or new red sandstone 
sjstem, lies above the mag^esian limestone. In 
England this formation is particillarly rich in rock- 
salt, which, with layers of gypsum and marl, is 
sometimes 600 feet thick ; but in this country the 
muschelkalk, a peculiar kind of shelly limestone, is 
wanting, which in Germany and on the southern 
declivity of the Alps, is so remarkable for the 
quantity of organic remains. At this time creatures 
like frogs, of enormous dimensions, had been fre- 
quent, as they have left their footsteps on what must 
then have been a soft i^ore. Forty-seven genera of 
fossil remains have been found in the trias in Ger- 
many, consisting of shells, cartilaginous fish, encri- 
nites, &c., all distinct in species, and many distinct 
in genera, from the organic fossils of the magnesian 
limestone below, and also from those entombed in 
the strata above. 

During a long period of tranquillity the oolite or 
Jurassic group was next deposited in a sea of variable 
depth, and consists of sands, sandstones, marls, clays, 
and limestone. At this time there was a complete 
change in the aqueous deposits all over Europe. The 
red iron-stained arenacious rocks, the black coal, 
and dark strata, were succeeded by light-blue clays, 
pale-yellow limestones, and, lastly, white chalk. 
The water that deposited the strata must have been 
highly charged with carbonate of lime, since few of 
the formations of that period are without calcareous 
matter, and calcareous rocks were formed to a pro- 
digious extent throughout Europe: the Pyrenees, 
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Alps, Apennines, and Balkan abound in them ; and 
the Jura mountains, which have given their name to 
the series, are formed of them. The European ocean 
then teemed with animal life; whole beds consist 
almost entirely of marine shells and corals. Belem- 
nites and anunonites, from an inch in diameter to the 
size of a cart-wheel, are entombed by myriads in the 
strata ; whole forests of that beautiful encrinite the 
stone-lily flourished on the sur&ce of the oolite, then 
under the wateis ; and the Pentacrinite, one of the 
same &mily, is embedded in millions in the enchorial 
shell-marble, which occupies such extensive tracts in 
Europe. Fossil fish are numerous in these strata, 
but different from those of the coal series, the per- 
mian formation, and trias : not one genus of the fish 
of this period is now in existence. The newly- 
raised islands and lands were clothed with vegetation 
like that of the large islands of the intertropical 
archipelagos of the present day, which, though less 
rich than during the carboniferous period, still indi- 
cate a very moist and warm climate. Ferns were 
less abundant, as they were associated with various 
genera and species of the cycadeee, which had g^wn 
on the southern coast of England, and in other parts 
of northern Europe, congeners of the present cycas 
and zamia of the tropics. These plants had been 
very numerous, and the pandanus, or screw-pine, the 
first tenant of the new lands in ancient and modern 
times, is a family found in a fossil state in the inferior 
oolite of England, which was but just rising from 
the deep at that time. The species now flourishing 
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grows only on the coasts of such coral islands in the 
Pacific as have recently emerged from the waves. In 
the upper strata of this group, however, the oonferve 
and monocotyledonous plants ^ become more rare — 
an indication of a change of climate. 

The new lands that were scattered on the ocean of 
the oolitic period were drained by rivers, and inha- 
bited by huge crocodiles and saurian reptiles of 
gigantic size, mostly of extinct genera. The croco^ 
diles come nearest to modem reptiles ; but the others, 
though bearing a remote similitude in general struc- 
ture to living forms, were quite anomalous, combin- 
ing in one the structure of various distinct creatures, 
and so monstrous that they must have been more 
like the visions of a troubled dream than things of 
real existence ; yet in organization a few of them 
came nearer to the type of living mammalia than 
any existing reptiles do. Some of these had lived 
in rivers, others in the ocean — some wero inhabitants 
of the land, others wero amphibious ; and the various 
species of one genus even had wings like a bat, and 
fed on insects. Thero wero both herbivorous and 
predacious saurians ; and from their size and strength 
they must have been formidable enemies. Besides, 
the numbers deposited aro so great, especially in the 
lias, a marine stratum of clay and limestone, the 
lowest of the oolite series, that they • must have 

1 Confervffi are plants with nearly imperceptible fructifica- 
tion, foaud in ponds, damp places, and in the sea. 

Monocotyledonous plants are grasses, palms, and others, 
having only one seed-lobe. 
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6wanned for ages in the estuaries and shallow seas 
of the period. They gradually declined towards the 
end of the secondary fossiliferous epoch ; but as a 
class they lived in all subsequent eras, and still exist 
in tropical countries, although the species are very 
different from their ancient congeners. Tortoises of 
various kinds were contemporary with the saurians, 
also a family that still exists. In the Stonefield slate, 
a stratum of the oolitic group, there are the remains 
of insects, and the bones of two small quadrupeds 
have been found there belonging to the marsupial 
tribe, ' such as the opossum — a veiy remarkable cir- 
cumstance, not only as the most ancient animal of the 
class of mammalia, but because that family of animals 
at the present time is confined to Australia, South 
America, and North America, as far north as Penn- 
sylvania at least. The great changes in animal life 
during this period were indications of the successive 
alterations that had taken place on the earth's surface. 
The cretaceous strata follow the oolite in ascend- 
ing order, consisting of clay, green and iron sands, 
blue limestone, and chalk, probably formed of the 
decay of coral and shells, which predominates so 
much in England and other parts of Europe, that it 
has given the name and its peculiar feature to the 
whole group. It is, however, by no means uni- 
versal ; the* chalk is wanting in many parts of the 

* Marsupial animals have poaches in which their young take 
refuge and are notirished till they are matured. The opossum 
and kangaroo are marsupials. 
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world where the other strata of this series prevail, 
and then their connexion with the group can only be 
ascertained by the identity of their fossil remains. 
With the exception of some beds of coal among the 
oolitic series, the Wealden clay, the lowest of the 
cretaceous group in England, is the only fresh-water 
formation, and the tropical character of its flora 
shows that the climate was still very warm. Plants 
allied to the zamias and cycadese of our tropical 
r^ons, many ferns and pines of the genus araucaria, 
characterized its vegetation, and the upright stem 
of a fossil forest at Portland show that it had been 
covered with trees. It was inhabited by tortoises 
approaching to &milies now living in warm coun- 
tries, and saurian reptUes of five different genera 
swarmed in the lakes and estuaries. This clay con- 
tains fresh-water shells and fish of the carp I^ind. 
The Wealden clay is one of the various instances of 
the subsidence of land which took place during this 
period. 

The cretaceous strata above our Wealden clay are 
full of marine exuviae. There are vast tracts of 
sand in Northern Europe, and many very extensive 
tracts of chalk ; but in the southern part of the 
Continent the cretaceous rocks assume a different 
character. There and elsewhere extensive limestone 
rocks, filled with very peculiar shells, show that, 
when the cretaceous strata wfire forming, an ocean 
extended from the Atlantic into Asia, which covered 
the South of France, all Southern Europe, part of 
Syria, the isles of the ^gean Sea, the coasts of 
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Thrace and the Troad. The remains of turtles have 
been found in the cretaceous group, quantities of 
coral, and abundance of shells of extinct species; 
some of the older kinds still existed, new ones were 
introduced, and some of the most minute species of 
microscopic shells, wliich constitute a large portion 
of the chalk, are supposed to be the same with 
creatures now alive, the first instance of identity of 
species in the ancient and modern creation. An 
approximation to recent times is to be observed also 
in the anrangement of organized nature, since at 
this early period, and even in the Silurian and 
oolitic epochs, the marine fauna was divided, as now, 
into distinct geographical provinces. The great 
saurians were on the decline, and many of them 
were found no more, but a gigantic creature, allied 
to the monitor and iguana,^ lived at this period. 
From the permian group to the chalk inclusive only 
two instances of fossil birds recur, one in a chalk 
deposit in the Swiss Alps, and the other a kind of 
albatross in the chalk in England ; in North America, 
however, the foot-marks of a variety of birds have 
been found in the strata between the coal and lias, 
some of which are larger than those of the ostrich. 

An immense geological cycle elapsed between the 
termination of the secondary fossiliferous strata and 
the beginning of the tertiary. With the latter a 
new order of things commenced, approaching more 

' The monitor and iguana, creatures of the lizard tribe, still 
existing. 
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closely to the actual state of the globe. During the 
tertiary formation the same causes under new cir- 
cumstances produced an infinite variety in the order 
and kind of the strata, accompanied by a corre- 
sponding change in animal and vegetable life. The 
old creation, wliich had nothing in common with 
the existing order of things, had passed away, and 
given place to one more nearly approaching to that 
which now prevails. Among the myriads of beings 
that inhabited the earth and the ocean during the 
secondary fossiliferous epoch scarcely one species is 
to be found in the tertiary. Two planets could 
hardly differ more in their natural productions. 
This break in the law of continuity is the more re- 
markable, as hitherto some of the newly-created 
animals were always introduced before the older 
were exting^hed. The circumstances and climate 
suited to the one became more and more unfit for 
the other, which consequently perished gradually, 
while their successors increased. It is possible that, 
as observations become more extended, this hiatus 
may be filled up. 

The series of rocks, from the granite to the end of 
the secondary fossiliferous strata, taken as a whole, 
constitute the solid crust of the globe, and in that 
sense are universally diffused over the earth's sur- 
£ice. The tertiary strata occupy the hollows formed 
in this crust, whether by subterraneous movements, 
by lakes, or denudation by water as in the estuaries 
of rivers, and consequently occur in irregular tracts, 
often, however, of prodigious thickness and extent. 
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Indeed, they seem to have been as widely developed 
as any other formation, though time has been wanting 
to bring them into view. 

The innumerable basins and hollows with which 
the continents and larger islands had been indented 
for ages after the termination of the secondary fos- 
siliferous series had sometimes been fresh-water 
lakes, and at other times inundated by the sea ; con- 
sequently, the deposits which took place during 
these changes alternately contain the spoils of ter- 
restrial and marine animals. The frequent intrusion 
of volcanic strata among the tertiary formations 
shows that, in Europe, the earth had been in a very 
disturbed state, and that these repeated vicissitudes 
had been occasioned by devations and depressions of 
the soil, as well as by the action of water. 

There are three distinct groups in these strata; 
the lowest tertiary or Eiocene group, so called by 
Sir Charles Lyell, because, among the myriads of 
fossil shell-fish which it contains, very few are iden- 
tical with those now living ; the Meiocene, or middle 
group, has a greater number of the exuviae of ex- 
isting species of shells ; and the Pleiocene, or upper 
tertiary group, still more. Though frequently 
heaved up to great elevations on the flanks of the 
mountain-chains, as, for example, on the Alps and 
Apennines, by far the greater part of the tertiary 
strata maintain their original horizontal position in 
the very places where they were formed. Immense 
insulated deposits of this kind are to be met with 
all over the world; Europe abounds with them^ 
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London, Paris, and Vienna stand on such basins, 
and they cover immense tracts both in North and 

South America. 

» 

The monstrous reptiles had mostly disappeared, and 
the mammalia now took possession of the earth, of 
forms scarcely less anomalous than their predecessors, 
though approaching more nearly to those now living. 

Numerous species of extinct animals that lived 
during the earliest or Eiocene period have been 
found in various parts of the world, especially in 
the Paris basin, of the order of Pachydermata,^ to 
the greater number of which we have nothing ana- 
logous ; they were mostly herbivorous quadrupeds, 
which had frequented the borders of the rivers and 
lakes that covered the greater part of Europe at 
that time. This is the more extraordinary, as ex* 
isting animals most similar to these, the tapirs 
for instance, are confined to the torrid zone. These 
creatures were widely diffused, and some of them 
were associated with genera still existing, though 
of totally different species; such as animals allied 
to the racoon and dormouse, the ox, bear, deer, 
the fox, the dog, and others. Although these 
quadrupeds differ so widely from those of the pre- 
sent day, the same proportion existed then as now 
between the carnivorous and herbivorous genera. 
The spoils of marine mammalia* of thb period have 

' Pachydermata, thick-skinned animals, as the rhinoceros, 
elq>hant, and hippopotamus. 

* Marine mammalia, which suckle their young like land 
animals, are seals, whales, porpoises, 6tc. 
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also been found, sometimes at great elevations above 
the sea, all of extinct species, and some of these 
cetacea were of huge size. This marvellous change 
of the creative power was not confined to the earth 
and the ocean; the air also was now occupied by 
many extinct races of birds allied to the owl, buz- 
zard, quail, curlew, &c. The climate must still 
have been warmer than at present, from the remains 
of land and sea plants found in high latitudes. Even 
in England bones of the opossum, monkey, and boa 
have been discovered, all animab of warm countries, 
besides fossil sword and saw fish, both of genera 
foreign to the British seas. 

During the Meiocene period new amphibious qua- 
drupeds were associated with, the old, of which the 
deinotherium is the most characteristic and much 

m 

the largest of the mammalia yet found, surpassing 
the largest elephant in size, and of a singular form. 

The palseotherium was of this period, and also the 
mastodon, both of large dimensions. Various fami- 
lies, and even genera, of quadrupeds now existing 
were associated with these extraordinary creatures, 
though of extinct species, such as the elephant, rhi- 
noceros, hippopotamus, tapir, horse, bear, wolf, 
hyaena, weasel, beaver, ox, buffalo, deer, &c. ; and 
also marine manunalia, as dolphins, walruses, and 
lamantins. Indeed, in the constant increase of 
animal life manifested throughout the whole of the 
tertiary strata, the forms approach nearer to the 
living species as their remains lie high in the series. 

In the older Pleiocene period scnne of the large 
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amphibious quadrupeds, and other genera of mam- 
malia of the earlier tertiary periods, appear no more ; 
but there were the mastodon, and the Elephas pri- 
migenius or mammoth, some species of which, of 
prodigious size, were associated with numerous qua- 
drupeds of existing genera, but lost species. Extinct 
species of almost all the quadrupeds now alive seem 
to have inhabited the earth at that time ; their bones 
have been discovered in caverns; they were em- 
bedded in the breccias and in most of the strata of 
that epodi — ^as the hippopotamus, rhinoceros, ele- 
phant, horse, bear, wolf, water-rat, hyaena, tiger, 
and various birds. It is remarkable that in the 
caverns of Australia the fossil bones all belong to 
extinct species of gigantic kangaroos and wombats, 
animals belonging to the marsupial &mily, which 
are so peculiarly the inhabitants of that country at 
the present day, but of diminished size. The newer 
Pleiocene strata show that the same analogy existed 
between the extinct and recent mammalia of South 
America, which, like their living congeners, as far as 
we know, belonged to that continent alone ; for the 
fossil remains, quite different from those in the old 
world, are of animals of the same &milies with the 
sloths, ant-eaters, and armadilloes which now inhabit 
that country, but of vastly superior size and different 
species. In &ct, there were giants in the land in 
those days. Were change of species possible, one 
might almost £incy that these countries had escaped 
the wreck of time, and that their inhabitants had 
pined and dwindled under the change of drcum- 
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stances. The megatherium and Equus curvidensy 
or extinct horse, had so vast a range in America, 
that, while Sir Charles Lyell collected their bones in 
Georgia in 33° N. latitude, Mr. Darwin brought 
them from the corresponding latitude in South 
America. The Equus curvidens differed as much 
from the living horse as the quagga or zebra does, 
and the European fossil horse is also probably a dis- 
tinct and lost species. 

A comparison of the fossil remains with the living 
forms has shown the analogy between these beings 
of the ancient world and those that now people the 
earth ; and the greatest triumph of the geologist is 
the certainty with which he can decide upon the 
nature of animals that have been extinct for thou- 
sands of years, from a few bones entombed on the 
earth's surface. Baron Cuvier will ever be cele- 
brated as the founder of this branch of comparative 
anatomy, which Professor Owen, following in his 
steps, has brought to the highest perfection. Among 
many discoveries, the latter has found, by the most 
minute microscopic observation, that the structure 
of the tissue of which teeth are formed is different in 
different classes of animals, and that the species can 
in many instances be determined from the fragment 
of a tooth. A small portion of a bone enabled him 
to decide on the nature of an extinct race of birds, 
and the subsequent discovery of the whole skeleton 
confirmed the accuracy of this determination. 

The greater part of the land in the northern he- 
misphere was elevated above the deep during the 
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tertiary period, and such lands as already existed 
acquired additional height ; consequently the, climate, 
which had previously been tropical, became gra- 
dually colder, for an increase of land, which raises 
the temperature between the tropics, has exactly the 
contrary effect in higher latitudes. Hence excessive 
cold prevailed during the latter part of the Fleiocene 
period, and a great part of the European continent 
was covered by an ocean full of floating ice, not un- 
like that seen at this day off the north-eastern coast 
of America.^ 

During the latter part of the Fleiocene period, 
however, the bed of that glacial ocean rose par- 
tially, and after many vicissitudes the European 
continent assumed nearly the form it now bears. 
There is every reason to believe that the glacial sea 
extended also over great portions of the arctic lands 
of Asia and America. Old forms of animal and 
vegetable life were destroyed by these alterations in 
the surface of the earth, and the consequent change 
of temperature ; and when, in the progress of the 
Fleiocene period, the mountain-tops appeared as 
blands above the water, they were clothed with the 

' If a line be drawn from the north-eastern coast of North 
America within the limit of floating ice, and if it be con- 
tinaed across the sonthem half of Ireland and Eugland, and 
prolonged eastward so as to strike against the Ural moon- 
tains, it will mark the boundary of the European portion of 
the Glacial Sea. It sabmerged part of Rassia to the depth 
of 1000 feet.— Essay on the British Fauna and Flora, by 
Professor E. Forbes, in the * Memoirs of the Geological Sur- 
vey of Great Britun,' vol. i. 

d2 
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flora and peopled by the animals they still retain ; 
and new forms were added as the land rose and 
became dry and fitted to receive and maintain the 
races of animals now alive, all of which had pos- 
session of the earth for ages prior to the historical 
or human period. Some of the extinct animals had 
long resisted the great vicissitudes of the times ; of 
these the mammoth, or Elephas primigenius, whose 
fossil remains are found all over Europe, Asia, and 
America, but especially in the gelid soil of Siberia, 
alone outlived its associates, the last remnant of a 
former world. In two or three instances this animal 
has been discovered entire, entombed in frozen mud, 
with its hair and flesh so fresh that wolves and dogs 
feed upon it. The globe of the eye of one found by 
M. Middendorf at Tas, between the rivers Oby and 
Jenesei, was so perfect that it is now preserved in 
the museum at Moscow. It has been supposed that, 
as the Siberian rivers flow for hundreds of miles 
from the southern part of the country to the Arctic 
Ocean, these elephants might have been drowned by 
floods while browsing in the milder regions, and 
that their bodies were carried down by the rivers 
and embedded in mud, and frozen before they had 
time to decay. Mr. Darwin has suggested that, if 
the climate of Siberia has at any time been similar 
to that of the high latitudes of South America, 
where the line of perpetual snow in the Andes, and 
its sudden flexure in Southern Chile, come close to 
a nearly tropical vegetation, such a vegetation 
may have prevailed south of the frozen regions in 
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Siberia. On the other hand, although the con- 
geners of this animal are now inhabitants of the 
torrid zone, they may have been able to endure the 
cold of a Siberian winter ; for Baron Cuvier found 
that this animal differed as much from the living 
elephant as the horse does from the ass. Mr. Dar- 
win has shown that the supply of food in summer 
was probably sufficient, since the quantity requisite 
foT the maintenance of the larger animals is by no 
means in proportion to their bulk ; or these elephants 
may have migrated to a more genial climate in the 
colder months. 

Shell-fish seem to have been more able to endure 
all the great geological changes than any of their 
organic associates, but they show a constant approxi- 
mation to modem species during the progress of the 
tertiary period. The whole of these strata contain 
enormous quantities of shells of extinct species ; in 
the oldest, three and a half per cent, of the shells 
are identical with species now existing, while in the 
uppermost strata of this geological period there are 
not less than from ninety to ninety-five in a hundred 
identical with those now alive. 

Of all the fossil fishes, from the Silurian strata to 
the end of the tertiary, scarcely one is specifically 
the same with living forms : the Mallotus villosus, 
or caplan, of the salmon family, is an exception, and 
perhaps a few others of the most recent of these 
periods. In the £iocene strata one-third belong to 
extinct genera. 

Under the vegetable mould in every country there 
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is a stratum of loose sand, gravel, and mud, lying* 
upon the subjacent rocks, often of great thickness, 
called alluvium, which in the high latitudes of 
North America and Europe is mixed with enormous 
fragments of rock, sometimes angular, and some- 
times rounded and water-worn, which have been 
transported hundreds of mUes from their origin. It 
is there known as the Boulder formation, or North- 
em Drift, because, from the identity of the boulders 
with the rocks of the northern mountains, they evi- 
dently have come from them, and their size becomes 
less as the distance increases. In Russia there are 
blocks of great magnitude that have been carried 
800 and even 1000 miles south-east from their origin 
in the Scandinavian range. There is much reason to 
believe that such masses, enormous as they are, have 
been transported by ice-bergs, and deposited when 
the northern parts of the continents were covered by 
the glacial sea, by which part of Russia was sub- 
merged to the depth of at least 1000 feet. The 
same process is now in progress in the high southern 
latitudes, where icebergs have been met with covered 
with fragments of rock and boulders.^ 

The last manifestation of creative power, with few 
exceptions, differs specifically from all that preceded 
it ; the recent strata contain only the exuviae of ani- 
mals now living, often mixed with the works of man. 

^ Sir James Ross and Captain Wilkes met with icebergs 
covered with mud and stones in the antarctic seas, and even in 
66® 5' lat One block seen by Sir James Ross was estimated 
to weigh many tons. — Antarctic Voyages. 
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The solid earth thus tells us of mountains washed 
down into the sea with their forests and inhabitants ; 
of lands raised from the bottom of the ocean, loaded 
with the accumulated spoils of centuries ; of torrents 
of water and torrents of fire. In the ordinances of 
the heavens no voice declares a beginning, no sign 
points to an end ; in the bosom of the earth, how- 
ever, the dawn of life appears, the time is obscurely 
marked when first living things moved in the waters, 
when the first plants clothed the land. There we 
see that during ages of tranquillity the solid rock 
was forming at the bottom of the ocean, that during 
ages it was tossed and riven by fire and earthquake. 
What years must have gone by since that ocean 
flowed which has left its ripple-marks on the sand, 
now a solid mass on the mountain — since those un- 
known creatures left their foot-prints on the shore, 
now fixed by time on the rock for ever ! time, which 
man measures by days and years, nature measures by 
thousands of centuries* 

The thickness of the fossiliferous strata up to the 
end of the tertiary formation has been estimated at 
about seven or eight miles ; so that the time requisite 
for their deposition must have been immense. Every 
river carries down mud, sand, or gravel, to the sea : 
the Ganges brings more than 700,000 cubic feet of 
mud every hour, the Yellow River in China 2,000,000,' 

^ AccoQDt of the Ganges and Brahmapootra, by Major 
Rennell.—' Phil. Trans./ 1781. Sir George Staunton's * Em- 
bassy to China.' ' ]£lie de Beanmont, Lemons de G^logie/ 
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and the Mississippi still more ; yet, notwithstanding 
these great deposits, the Italian hydrographer Man- 
fredi has estimated that, if the sediment of all the 
rivers on the globe were spread equally over the 
bottom of the ocean, it would require 1000 years to 
raise its bed one foot ; so that at that rate it would 
require 3,960,000 years to raise the bed of the ocean 
alone to a hei^t nearly equal to the thickness of the 
fossiliferous strata, or seven miles and a half, not 
taking account of the waste of the coasts by the sea 
itself: but if the whole globe be considered, instead 
of the bottom of the sea only, the time would be 
nearly four times as great, even supposing as much 
alluvium to be deposited uniformly both with regard 
to time and place, which it never is. Besides, in 
various places the strata have been more than once 
carried to the bottom of the ocean, and again raised 
above its surface by subterranean fires after many 
ages, so that the whole period from the beginning of 
these primary fossiliferous strata to the present day 
must be great beyond calculation, and only bears 
comparison with the astronomical cycles, as might 
naturally be expected, the earth being without doubt 
of the same antiquity with the other bodies of the 
solar system. What then shall we say if the time 
be included which the granitic, metamorphic, and 
recent series occupied in forming? These great 
periods of time correspond wonderfully with the gra- 
dual increase of animal life and the successive crea- 

1 vol. 8vo. The latter work contains a very elaborate essay 
on alluvial deposits by rivers, &c. 
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tion and extinction of numberless orders of beings 
and with the incredible quantity of organic remains 
buried in the crust of the earth in every country on 
the £ice of the globe. 

Every great geological change in the nature of 
the strata was accompanied by the introduction of a 
new race of beings, and the gradual extinction of 
those that had previously existed, their structure and 
habits being no longer fitted for the new circum- 
stances in which these changes had placed them. 
The change, however, was never abrupt ; and it may 
be observed that there is no proof of progressive 
development of species by generation from a low to 
a high organization, for animals and plants of high 
organization appeared among the earliest of their 
kind, yet throughout the whole the gradual approach 
to living and more perfect forms is undoubted, not 
by change of species, but by increasing similarity of 
type. 

The geographical distribution of animated beings 
was much more extensive in the ancient seas and 
land than in later times. In very remote ages the 
same animal inhabited the most distant parts of the 
sea ; the corallines built from the equator to within 
ten or fifteen degrees of the pole ; and previous to the 
formation of the carboniferous strata there appears to 
have been even a greater uniformity in the vegetable 
than in the animal world, though New Holland had 
formed even then a peculiar district, supposing the 
coal in that country to be of the same ag^ as in 
Europe and America; but as ^ the strata became 



42 PHYSICAL OE06RAPHY. CHAP. I. 

more varied, species were less widely diffused. Some 
of the saurians were inhabitants of both the Old and 
New World, while others lived in the latter only. 
During the tertiary period the animals of Australia 
and America differed nearly as much from those of 
Europe as they do at the present day. The world 
was then, as now, divided into great physical regions, 
each inhabited by a peculiar race of animals ; and 
even the different species of moUusca of the same 
sea were confined to certain shores. Of 405 species 
of the latter which inhabited the Atlantic Ocean 
during the early and middle parts of the tertiary 
period, only 12 were common to the American and 
European coasts. In fact, the divisions of the ani- 
mal and vegetable creation into geographical districts 
had been in the latter periods contemporaneous with 
the rise of the land, each portion of which, as it rose 
above the deep, had been clothed with a vegetation 
and peopled with creatures suited to its position with 
regard to the equator, and to the existing circum- 
stances of the globe ; and the marine creatures had, 
no doubt, been divided into districts at the same 
periods, because the bed of the ocean had been sub- 
ject to similar changes. 

The quantity of fossil remains is so great that, 
with the exception of the metals and some of the 
primary rocks, probably not a particle of matter 
exists on the surface of the earth that has not at 
some time formed part of a living creature. Since 
the commencement of animated existence, zoophytes 
have built coral reefe extending hundreds of miles, 



CHAP. I. OUTLINE OF GEOLOGY. 43 

and mountains of limestone are full of their remains 
all over the globe. Mines of shells are worked to 
make lime ; ranges of hills and rocks, many hmidred 
feet thick, are almost entirely composed of them, 
and they abound in every mountain-chain throughout 
the earth. The prodigious quantity of microscopic 
shells discovered by M. Ehrenberg is still more 
astonishing; shells not larger than a grain of sand 
form entire mountains ; a great portion of the hills 
of San Casciano, in Tuscany, consist of chambered 
shells so minute that Padre Soldani collected 10,454 
of them from one ounce of stone. Chalk is often 
almost entirely composed of them. Tripoli, a fine 
powder long in use for polishing metals, is also 
almost wholly composed of shells which owe their 
polishing property to their silicious coats ; and there 
are even hills of great extent consisting of this sub- 
stance, the debris of an infinite variety of microscopic 
insects. 

The ^ility with which many clays and slates are 
split is owing, in some instances, to layers of minute 
shells. Fossil fish are found in all parts of the world, 
and in all the fossiliferous strata with the exception 
of some of the lowest, but each great geological 
period had species peculiar to itself. 

The remains of the great saurians are innumer- 
able ; those of extinct quadrupeds are very numerous ; 
but there is no circumstance in the whole science of 
fossil geology more remarkable than the inexhaust- 
ible multitudes of fossil elephants that are found in 
Siberia. Their tusks have been an object of traffic 
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in ivory for centuries, and in some places they have 
been in such prodigious quantities, that the ground is 
tainted with the smell of animal matter. Their huge 
skeletons are found from the fix>ntier of Europe 
through all Northern Asia to its extreme eastern 
point, and from the foot of the Altai Mountains to 
the shores of the frozen Ocean, a sur&ce equal in 
extent to the whole of Europe. Some islands in the 
Arctic Sea, as, for instance, the first of the Lachow 
group, are chiefly composed of their remains, mixed 
with the bones of various other animals of living 
genera, but extinct species.^ 

Equally wonderful is the quantity of fossil plants 
that still remain, if it be considered that, from the 
frail nature of many vegetable substances, multitudes 
must have perished without leaving a trace behind. 
The vegetation that covered the terrestrial part of 
the globe previous to the formation of the carbonife- 
rous strata had £ir surpassed in exuberance the rank- 
est tropical jungles. There are many coal-fields of 
g|*eat extent in various parts of the earth, especially 
in North America, where that of Pittsburg occupies 
an area of about 14,000 square miles, and that in 
tlie Illinois is not much inferior to the area of all 
England. 

As coal is entirely a vegetable substance, some 
idea may be formed of the richness of the ancient 
flora ; in later times it was less exuberant, and never 
has again been so luxuriant, probably on account of 
the decrease of temperature during the deposition of 

1 Lieut. Adjou*s Polar Voyage. 
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the tertiary strata, and in the glacial period which 
immediately preceded the creation of the present 
tribes of plants and animals. Even after their intro- 
duction the temperature must have been very low, 
but by subsequent changes in the distribution of the 
sea and land the cold was gradually mitigated, till 
at last the climate of the northern hemisphere be- 
came what it now is. 

Such is the marvellous history laid open to us on 
the earth's surface. Surely it is not the heavens 
only that declare the glory of God — the earth also 
proclaims His handiwork ! ^ 

^ The aathor'g geological information rests on the anthority 
of those distingoished authors whose works are in the hands 
of every one, namely, Baron Cuvier, Sir Charles Lyell, Sir 
Roderick Murchison, Sir Henry de la Beche, Professor Owen, 
M. Elie de Beaumont, and the Memoirs of the Geological 
Society. 
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CHAPTER II. 

Direction of the Forces that rabed the Continents — Proportion of 
Land and Water — Size of the Continents and Islands — Outline 
of the Land — Extent of Coasts, and proportion they bear to 
the Areas of the Continents — Elevation of the Continents — 
Forms of Mountains — Forms of Rocks — Connexion between 
Physical Geography of Countries and their Geological Structure 
— Contemporaneous Upheayal of parallel Mountain Chains — 
Parallelism of Mineral Yeins or Fissures — Mr. Hopkins's 
Theory of Fissures — Parallel Chains similar in Structure — 
Interruptions in Continents and Mountain Chains — Form of 
the Great Continent — The High Lands of the Great Continent 
— ^The Atlas, Spanish, French, and German Mountains — The 
Alps, Balkan, and Apennines — Glaciers — Geological Notice. 

At the end of the tertiary period the earth was much 
in the same state as it is at present with regard to 
the distribution of land and water. The preponde- 
rance of land in the northern hemisphere indicates 
a prodigious accumulation of internal energy under 
these latitudes at a very remote geological period. 
The forces that raised the two great continents above 
the deep, when viewed on a wide scale, must evi- 
dently have acted at right angles to one another, 
nearly parallel to the equator in the old continent, 
and in the direction of the meridian in the new ; yet 
the structure of the opposite coasts of the Atlantic 
points at some connexion between the two. 

The mountains, from their rude and shattered 
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condition, bear testimony to repeated violent con- 
vulsions similar to modem earthquakes; while the 
high table-lands, and that succession of terraces by 
which the continents sink down from their mountain- 
ranges to the plains, to the ocean, and even below 
it, show also that the land must have been heaved 
up occasionally by slow and gentle pressure, such as 
appears now to be gradually elevating the coast of 
Scandinavia and many other parts of the earth. The 
periods in which these majestic operations were 
effected must have been incalculable, since the dry 
land occupies an area of nearly 38,000,000 of square 
miles. 

The ocean covers nearly three-fourths of the sur- 
face of the globe, but the distribution is very un- 
equal, whether it be considered with regard to the 
northern and southern hemispheres, or the eastern 
and western. Independently of Victoria Land, whose 
extent is unknown, the quantity of land in the 
northern hemisphere is three times greater than in 
the southern. In the latter it occupies only one- 
sixteenth of the space between the Antarctic Circle 
and the thirteenth parallel of south latitude, while 
between the corresponding parallels in the northern 
hemisphere the extent of land and water is nearly 
equal. If the globe be divided into two hemispheres 
by a meridian passing through the island of Tene- 
riffe, the land will be found to predominate greatly 
on the eastern side of that line, and the water on the 
western. In consequence of the very unequal ar- 
rangement of the solid and liquid portions of the 
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surface of tbe earth, England is nearly in the centre 
of the greatest mass of land, and its antipode, the 
island of New Zealand, is in the centre of the greatest 
mass of water ; so that a person raised above Fal- 
mouth, which is almost the central point, till he 
could perceive a complete hemisphere, would see the 
greatest possible expanse of land, while, were he 
elevated to the same height above New Zealand, he 
would see the greatest possible extent of ocean.' In 
fact, only one-twenty-seventh of the land has land 
directly opposite to it in the opposite hemisphere, 
and imder the equator five-sixths of the circum- 
ference of the globe is water. It must however be 
observed that there is still an unexplored region 
within the Antarctic Circle more than twice the size 
of Europe, and of the north polar basin we know 
nothing. With regard to the land alone, the great 
continent has an area of about 24,000,000 square 
miles, while the extent of America is 11,000,000, 
and that of Australia with its islands scarcely 
3,000,000. Africa is more than three times the 
size of Europe, and Asia is more than four times as 
large. The extent of the continents is twenty-three 
times greater than that of all the islands taken 
together.' 

^ M. Gay Lussac, at the height of four miles and a quarter, 
must have seen 10,857 square miles of the earth's surfece ftx)m 
his balloon. Mr. Green, who ascended to the height of five 
miles, must have seen 13,154 square miles of the globe, the 
greatest extent viewed by man. 

' The proportion of land to water referred to in the text 
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Of the polar lands little is known. Greenland 
probably is part of a continent, the domain of 
perpetual snow ; and the recent discovery of so ex- 
tensive a mass of high volcanic land near the south 
pole IS an important event in the history of physical 
science, though the stern severity of the climate 
must for ever render it unBt for the abode of ani- 
mated beings, or even for the support of vegetable 
life. It seems to form a counterpoise to the pre- 
ponderance of dry land in the northern hemisphere. 
There is something sublime in the contemplation of 
these lofty and unapproachable regions— the awful 
realm of ever-during ice and perpetual fire, whose 
year consists of one day and one night. The strange 
and terrible symmetry in the nature of the lands 
within the polar circles, whose limits are to us a 
blank, where the antagonist principles of cold and 
heat meet in their utmost intensity, fills the mind 
with that awe which arises from the idea of the 
unknown and the indefinite. 

The tendency of the land to assume a peninsular 
form is very remarkable, and it is still more so that 
almost all the peninsulas tend to the south — cir- 
cumstances that depend on some unknown cause 
which seems to have acted very extensively. The 

were estimated by Mr. Gardner. According to his computa- 
tion, the extent of land is about 37,673,000 square British 
miles, independently of Victoria Continent ; and the sea occu- 
pies 110,849,000. Hence the land is to the sea as I to 4 
nearly. The unexplored region within the Arctic Circle u 
about 7,620,000 square miles. 

VOL. I. U 
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continents of South America, Africa, and Green- 
land are peninsulas on a gigantic scale, all tending* 
to the south; the Asiatic peninsula of India, the 
Indo-Chinese peninsula, those of Corea, Kamt- 
chatka, of Florida, California, and Aliaska, in North 
America, as well as the European peninsulas of 
Norway and Sweden, Spain and Portugal, Italy and 
Greece take the same direction. All the latter have 
a rounded form except Italy, whereas most ot the 
others terminate sharply, especially the continents of 
South America and Africa, India, and Greenland, 
which have the pointed form of wedges ; while some 
are long and narrow, as California, Aliaska, and 
Malacca. Many of the peninsulas have an island 
or group of islands at their extremity, as South 
America which terminates with the group of Tierra 
del Fuego : India has Ceylon ; Malacca has Sumatra 
and Banca ; the southern extremity of New Holland 
ends in Van Diemen's Land ; a chain of islands run 
from the end of the peninsula of Aliaska ; Greenland 
has a group of islands at its extremity ; and Sicily 
lies close to the termination of Italy. It has been 
observed, as another peculiarity in the structure of 
peninsulas, that they generally terminate boldly, in 
blu&, promontories, or mountains, which are often 
the last portions of the continental chains. South 
America terminates in Cape Horn, a high promon- 
tory, which is the visible termination of the Andes ; 
Africa with the Cape of Good Hope ; India with 
Cape Cormorin, the last of the Ghauts ; New Hol- 
land ends ^dth South-East Cape in Van Diemen's 
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Land : and Greenland's farthest point is the elevated 
bluff of Cape Farewell/ 

There is a strong analogy between South America 
and Africa in form and the unbroken mass which 
their sur&ce presents, while North America re- 
sembles Europe, in being much indented by inland 
seas, gulfs, and bays. Eastern Asia is evidently con- 
tinued in a subaqueous continent from the Indian 
Ocean across the Pacific nearly to the west coast of 
America, of which New Holland, the Indian Archi- 
pelago, the islands of the Asiatic coast and of 
Oceana are the' great table-lands and sununits of its 
mountain-chains. With the exception of a vast 
peninsula in Siberia between the mouths of the 
rivers Yenesei and E^hatanga and the unknown 
r^ons of Greenland, the two great continents ter- 
minate in a very broken line to the north ; and as 
they sink beneath the Icy Ocean, the tops of their 
high lands and mountains rise above the waves and 
stud the coast with innumerable snow-clad rocks and 
islands. The 70th parallel is the average latitude of 
these northern shores, which have a great similarity 
on each side of Behring*s Straits in form, direction, 
and in the adjacent islands. 

The peninsular form of the continents adds greatly 
to the extent of their coasts, of such importance to 

> This very general view of the stmctare of the globe 
originated chiefly with the celebrated German geologist Von 
Bach, and has been mnch extended and developed by M. Elie 
de Beaumont, one of the most philosophical of modem geolo- 
gists. 

e2 
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Civilization and commerce. All the shores of Europe 
are deeply indented and penetrated by the Atlantic 
Ocean, which has formed a number of inland seas of 
great magnitude, so that it has a greater line of 
maritime coast, compared with its size, than any 
other quarter of the world. The extent of coast from 
the Straits of Waigatz, in the Polar Ocean, to the 
Strait of Caffa, at the entrance of the Sea of Azoff, 
is about 17,000 miles. The coast of Asia has been 
much worn by currents, and possibly also by the 
action of the ocean occasioned by the rotation of the 
earth from west to east. On the south and .east 
especially it is indented by large seas, bays, and 
gulfs; and the eastern shores are rugged and en- 
compassed by chains of islands which render naviga- 
tion dangerous. Its maritime coast is about 33,000 
miles in length. 

The coast of Africa, 16,000 miles long, is very 
entire, except perhaps at the Gulf of Guinea and in 
the Mediterranean. The shores of North America 
have probably been much altered by the equatorial 
current and the Gulf-stream. There is little doubt 
that these currents, combined with volcanic action, 
have hollowed out the Gulf of Mexico, and sepa- 
rated the Antilles and Bahama Islands from the 
continent. The coast is less broken on the west, 
but in the Icy Ocean there is a labyrinth of gulfs, 
bays and creeks. The shores of South America on 
both sides are very entire, except towards Southern 
Chile and Cape Horn, where the tremendous surge 
and currents of the Ocean in those high latitudes 
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have eaten into the mountains, and produced end- 
less sounds and fiords which run far into the land. 
The whole continent of America has a sea-coast of 
31,000 miles. Thus it appears that the ratio of the 
number of linear miles in the coast-line to the 
number of square miles in the extent of surface, 
in each of these great portions of the globe, is 
164 for Europe, 376 for Asia, 530 for Africa, and 
359 for America. Hence the proportion is most 
favourable to Europe, with regard to civilization 
and commerce ; America comes next, then Asia, and 
last of all Africa, which has every natural obstacle 
to contend with, from the extent and nature of its 
coasts, the desert character of the country, and the 
insalubrity of its climate, on the Atlantic coast at 
least. 

The continents had been raised from the deep by 
a powerful effort of the internal forces acting under 
widely extended regions, and the stratified crust of 
the earth either remained level, rose in undulations, 
or sank into cavities, according to its intensity. 
Some thinner portion of the earth's surface, giving 
way to the internal forces, had been rent into deep 
fissures, and the mountain masses had been raised by 
violent concussions, perceptible in the convulsed 
state of their strata. The centres of maximum 
eneigy are marked by the plutonic rocks, ^ which 
generally form the nucleus or axis of the mountain 

* Platonic rocks are granite and others owing their origin 
to fire. 
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masses, on whose flanks the stratified rocks are tilted 
at all angles to the horizon, whence, declining' on 
every side, they sink to various depths, or stretch to 
various distances in the plains. Enormous as the 
mountain-chains and table-lands are, and prodigious 
as the forces that elevated them, they bear a very 
small proportion to the mass of the level continents 
and to the vast power which raised them even to 
their inferior altitude. Both the high and the low 
lands have been elevated at successive periods ; some 
of the very highest mountain-chains are but of recent 
geological date, and some chains that are now £9ir 
inland once stood up as islands above the ocean, 
while marine strata filled their cavities and formed 
round their bases. The influence of mountain-chains 
on the extent and form of the continents is beyond 
a doubt. 

Notwithstanding the various circumstances of their 
elevation, there is everywhere a certain regularity 
of form in mountain masses, however un symmetrical 
they may appear at first, and rocks of the same kind 
have identical characters in every quarter of the 
globe. Plants and animals vary with climate, but a 
granite mountain has the same peculiarities in the 
southern as in the northern hemisphere — at the equa- 
tor as near the poles. Single mountains, insulated on 
plains, are rare, except when they are volcanic; 
they generally appear in groups intersected by val- 
leys in every direction, and more frequently in ex- 
tensive chains symmetrically arranged in a series of 
parallel ridges, separated by narrow longitudinal 
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valleys, the highest and most rugged of which occupy 
the centre :^ when the chain is broad and of the first 
order in point of magnitude, peak after peak arises in 
endless succession. The lateral ridges and valleys 
are constantly of less elevation, and are less bold, in 
proportion to their distance from the central mass, 
till at last the most remote ridges sink down into 
gentle undulations. Extensive and lofty branches 
diverge from the principal chains at various angles, 
and stretch far into the plains. They are often as 

* According to M. Elie de Beaamont, every system of 
moantains occupies a portion of a great circle of the globe, 
the deft being more easily made in that, than in any 
other direction, and he shows that the mountain chains are 
parallel to one another, even when in opposite hemispheres ; 
thns the Central Alps and Carpathians, the Caucasus and 
Himalaya, lie nearly in the same direction. The great circle of 
the sphere, that would pass through that part of the Apennines 
lying between Genoa and the sources of the Tiber, is parallel 
to the Mountains in Achaia, to the Pyrenees, to the AUe- 
ghanies in North America, and to the Ghauts in Malabar. 
The Western Alps are parallel to the Spanish mountains from 
Cape San Maritimo to Cape de Gatto ; they are parallel to the 
African mountains along the coast of the Atlantic, to the chain 
of Brazil between Cape Kock and Monte Video, and to the 
Scandinavian chain ; the range of Monte Yiso in the Hedmon- 
tese Alps is parallel to the Apennines of the Koman and 
Neapolitan States, to Pindus, and to the chain of Taigetns as 
&r as Cape Matapan. — ^The Southern part of the Ural is 
parallel to the system of Corsica and Sardinia ; another part is 
parallel to the Tanaro. Monte Laputa, on the coast of South 
Africa, is parallel to the mountains of Madagascar, those of 
Egypt and the Red Sea are parallel to the Thuringerwald ; 
and many of the Chinese chains observe a parallelism with the 
Andes, in running from East to West. 
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high as the chains from which they spring, and it 
happens not unfrequently that these branches are 
united by transverse ridges, so that the country is 
often widely covered by a net-work of mountains, 
and, at the point where these ofisets diverge, there 
is frequently a knot of mountains spreading over 
hundreds of square miles. 

One side of a mountain-range is usually more pre- 
cipitous than the other, but there is nothing in which 
the imagination misleads the judgment more than in 
estimating the steepness of a declivity. In the whole 
range of the Alps there is not a single rock which 
has 1600 feet of perpendicular height, or a vertical 
slope of 90°. The declivity of Mont Blanc towards 
the All^ Blanche, precipitous as it seems, does not 
amount to 45° ; and the mean inclination of the Peak 
of Teneriffe, according to Baron Humboldt, is only 
12® 30'. The Silla of Caraccas, which rises preci- 
pitously from the Caribbean Sea, at an angle of 
53® 28^, to the height of between 6000 and 7000 
feet, is a majestic instance of perhaps the nearest 
approach to perpendicularity of any great height yet 
known. 

The circumstances of elevation are not the only 
causes of that variety observed in the summits of 
mountains. A difference in the composition and in- 
ternal structure of a rock has a great influence upon 
its general form, and on the degree and manner in 
which it is .worn by the weather. Thus dolomite 
assumes generally the form of high insulated peaks ; 
crystalline schists and gneiss assume the form of 
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needles, as in the Alps; slates and quartziferous 
schists take the form of triangular pyramids ; calca- 
reous rocks a rounded shape ; serpentine and trachyte 
are often of a dome form ; phonolites assume a pyra- 
midal form ; dark walls, like those in Greenland, are 
of trap and basalt; and volcanoes are indicated 
by blunt cones and craters. Thus the mountain- 
peaks often indicate by their form their geological 
nature. 

Viewing things on a broad scale, it appears that 
there is also a very striking connexion between the 
physical geography or external aspect of diiferent 
countries and their geological structure. By a 
minute comparison of the different parts of the 
land, M. Boue has shown that similarity of out- 
ward forms, wMle indicating similarity in the pro- 
ducing causes, must also to a large extent indicate 
identity of structure, and therefore from the exter- 
nal appearance of an unexplored country its geolo- 
gical structure may be inferred, at least to a certain 
extent. This he illustrates by pointing out a corre- 
spondence, even in their most minute details, between 
the leading features of Asia and Europe, and the 
identity of their geological structure. It has been 
justly observed, that when the winding of our con- 
tinents and seas are narrowly examined, and the more 
essential peculiarities of their contours contemplated, 
it is evident that Nature has not wrought after an 
indefinite number of types or models, but that, on 
the contrary, her fundamental types are very few, 
and derived from the a^on of definite constructive 
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forces on a primary base.^ The whole of our land 
and sea, in fact, may be decomposed into a less or 
greater number of masses, either exhibiting all these 
fundamental forms or merely a portion of them. 
The peninsular structure of the continents with their 
accompanying islands is a striking illustration of the 
truth of this remark, and many more might be ad- 
duced. It follows, as a consequence of that law in 
Nature's operations, that analogy of form and con- 
tour throws the greatest light on the constitution of 
countries far removed from each other. Even the 
picturesque descriptions of a traveller often afford 
information of which he may be little aware. 

The determination of the contemporaneous up- 
heaval of parallel mountain-chains, by a compari- 
son of the ages of the inclined and horizontal 
strata resting on them, is one of the highest steps 
of generalization which has been attempted by 
geologists, and is due to M. £lie de Beau- 
mont. It was first observed by the miners of the 
Freyberg school, and established as a law by 

* M.Bou^. 

s The author avails herself with much pleasure of aii 
opportunity of expressing her admiration of the accuracy, 
extent, and execution of Mr. Keith Johnston's Physical Atlas, 
and of the valuable information contained in the letterpress 
which accompanies it, which has afforded her the greatest 
assistance. As Mr. Johnston has published a smaller and 
cheap edition of his Atlas, well fitted to illustrate these 
volumes, the necessity of inserting in them any similar maps, 
which was at one time contemplated, is no longer necessary. 
Physical Atlas, 1 vol., folio edition, 1848; Physical Atlas, 
1 vol. quarto edition, 1850. 
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Werner, that veins of the same nature in mines 
occur in parallel fissures opened at the same time^ 
and probably filled with metal, also simultaneously 
at a subsequent period ; and that fissures differing 
in direction differ also in age. As these veins and 
fissures are rents through the solid strata, often of 
unfathomable depth and immense length, there is 
the strongest analogy between them and those enor- 
mous fissures in the solid mass of the globe through 
which the mountain-chains have been heaved up. 
Were the analogy perfect, it ought to follow that 
parallel mountain-chains have been raised simul- 
taneously, that is, by forces acting during the same 
geological periods. By a careful examination of the 
relative ages of the strata resting on the flanks of 
many of the mountain systems, M. Elie de Beau- 
mont has shown that all strata elevated simultane- 
ously assume a parallel direction, or, that parallel 
chain of mountains are contemporaneous. Should 
this be confirmed, parallel chains in the most distant 
regions will no longer be regarded as insulated masses. 
They will indicate the course of' enormous fissures 
that have simultaneously rent the solid globe and 
passed through the bed of the ocean from continent 
to continent, from island to island. M. Yon Buch 
has found that four systems of mountains in Germany 
accord with this theory, and Mr. Sedgwick has 
observed the same in the Westmoreland system of 
mountains, believed to be the most ancient of which 
the globe can now furnish any traces. This theory 
of elevation of mountain-chains, which originated 
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with M. Elie de Beaumont, has already led to the 
discovery of twenty diflferent periods of fracture and 
elevation in the European continent alone. 

Mr. Hopkins, of Cambridge, has taken a purely 
mathematical view of the subject, and has proved 
that, when an internal expansive force acts upwards 
upon a single point in the earth's crust, the splits or 
cracks must all diverge from that point like radii in 
a circle, which is exactly the case in many volcanic 

* Mountain Systems of Europe, according to M. Elie de 
Beaumont : — 

1. System of the Hundsruck, and of the Eifel in Rhenish 
Prussia, and of Westmoreland in England 
direction E. 25^ N. 

^- • .of the Vosges, and of the Bocages in Western 
France E. 15^ S. 

3- . . of the N. of England N. 5° W. 

^' • . of the Low Countries E. 5° S. 

®- • . of the Rhine N. 21° E. 

®' • .of the Moroan, and of the Mountains of Central 
Germany E. 40° S. 

^- • • of MountPilat. andoftheC6ted'Or...E. 40ON. 

»• • . of Monte Viso N. 22° W. 

^- • . of the Pyrenees and Northern Apennines . E. 8° S. 
^^' • . of Corsica and Sardinia N. & S. 



11- • - of the Western Alps N. 26° E. 

of the principal chain of the Alps E. 16° N. 

from Cape Panaro to the S. extremity of the 



12. 
13. 



14. . n^^^'T N. 10°W. 

1*. . . of LaVendp«» 

of the Finisterre e. 

of Longenyn 

18 : : o^tWi;:^ w.38°,5'N. 

X9- • . ofMountrft;^ N. 15°3'W. 

20. . . ofthea»„^ • W.4°50'N. 

tne Sancerrois E.26°0^N. 



15 . «5ifl,^°"^^ ..N.22°W. 

16 : °^ *« P««terre E. 21° 45' N. 

*o- • Of Longenynd 
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districts; that when the expansive force acts uni- 
formly from below on a wide surface or area, it 
tends to stretch the surface, so that it would split or 
crack where the tension is greatest, that is, either in 
the direction of the length or breadth ; and if the 
area yields in more places than one, he found that 
the fissures would necessarily be parallel to one 
another, which agrees with the law of arrangement 
of veins in mines. These results are greatly modified 
by the shape of the area, but the modification is 
according to a fixed law, which, instead of inter- 
fering with that of the parallelism of the fissures, 
actually arises from the same action which produces 
it. This investigation agrees in all its details with 
the fractures in the districts in England to which 
they were applied, so that theory comes to the aid of 
observation in this still unsettled question." 

It seems to bear on the subject, that parallel 
mountain-chains are similar in geological age, even 
when separated by seas. For instance, the moun- 
tains of Sweden and Finland are of the same struc- 
ture, though the Gulf of Bothnia is between them ; 
those of Cornwall, Brittany, and the north-west of 
Spain are similar ; the Atlas and the Spanish moun- 
tains, the chains in California and those on the 
adjacent coast of America, and, lastly, those of New 
Guinea and the north-east of Australia, furnish 
examples. The same correspondence in geological 
epoch prevails in chains that are not parallel, but 

* ' On the Parallel Lines of Simultaneous Elevation in the 
Weald of Kent and Sussex/ bv ^— ' Hopkins, Esq. 
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that are convergent from the form of the earth. This 
observation is also extensively exemplified in those 
that run east and west, as the Alps, the Balkan, 
Taurus, Paropamisus with its prolongation, the Hin- 
doo Coosh, the Himalaya, and in America the moun- 
tains of Parima and the great chain of Venezuela. 

Continents and mountain chains are often inter- 
rupted by posterior geological changes, such as clefts 
and cavities formed by erosion, as evidently appears 
from the correspondence of the strata. The chalk 
cliffs on the opposite sides of the British Channel 
show that Britain once formed part of the continent ; 
the formation of the Orkney Islands and Ireland is 
the same with that of the Highlands of Scotland ; 
the formation is the same on each side of the Straits 
of Gibraltar : that of Turkey in Europe passes into 
Asia Minor, the Crimea into the Caucasus, a vol- 
canic region bounds the Straits of Babelmandel, 
and Behring's Straits divide the ancient strata of a 
similar age. This is particularly the case with coast 
islands.^ 

Immediately connected with the mountains are the 
high table-lands which form so conspicuous a feature 
in ihe Asiatic and American continents. These 
perpetual storehouses of the waters send their 
streams to refresh the plains, and to afford a highway 
between the nations. Table-lands of less elevation, 
sinking in terraces of lower and lower level, consti- 
tute the links between the high ground and the low, 
the mountains and the plains, and thus maintain the 

' M. Boa^. 
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continuity of the land. They frequently are of the 
richest soil, and enjoy the most genial climate, 
affording a delightful and picturesque abode to 
man, though the plains are his principal dwelling. 
Sloping imperceptibly from the base of the inferior' 
table-lands, or from the last undulations of the moun- 
tains, to the ocean, the plains carry off the superfluous 
waters. Fruitfulness and sterility vary their aspect : 
immense tracts of the richest soil are favoured by 
climate and hardly require culture ; a greater portion 
is only rendered productive by hard labour, compel- 
ling man to fulfil his destiny ; while vast regions are 
doomed to perpetual barrenness, never gladdened by 
a shower. 

The form of the great continent has been deter- 
mined by an immense zone of mountains and table- 
land, lying between the 30th and 40th or 45th 
parallels of north latitude, which stretches across 
it from W.S.W. to E.N.E. from the coasts of Bar- 
bary and Portugal, on the Atlantic Ocean, to the 
fiirthest extremity of Asia, at Behring's Straits, in 
the North Pacific. North of this lies a vast plain, 
extending almost from the Pyrenees to the extremity 
of Asia, the greater portion of which is a dead level, 
or low undulations, uninterrupted except by the 
Scandinavian and British system on the north, and 
the Ural chain, which is of small elevation. The 
low lands south of the mountainous zone are much 
indented by the ocean, and of the most diversified 
aq)ect. The greater part of the flat country lying 
between the China Sea and the river Indus is of the 
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most exuberant fertility, while that between the Per- 
sian Gulf and the foot of the Atlas is, with some 
happy exceptions, one of the most desolate tracts on 
the earth. The southern lowlands, too, are broken 
by a few mountain systems of considerable extent 
and height. 

The Atlas and Spanish mountains form the west- 
em extremity of that great zone of high land that 
girds the old continent almost throughout its extent : 
these two mountain systems were certainly at one 
time united, and from their geological formation, 
and also the parallelism of their mountain-chains, 
they must have been elevated by forces acting in the 
same direction ; now, indeed, the Strait of Gibral- 
tar, a sea-filled chasm 960 fathoms deep, divides 
them.^ 

A very elevated and continuous mountain region 
extends in a broad belt along the north-west of 
Africa, from the promontory of Gher, on the At- 
lantic, to the Gulf of Sidra, in the Mediterranean, 
enclosing all the high lands of Morocco, Algiers, 
and Tunis. It is bounded by the Atlantic and Me- 
diterranean, and insulated from the rest of Africa by 
the desert of Sahara. 

This mountain system consists of three parts. The 
chain of the Greater Atlas, which is fitrthest inland, 
extends from Cape Gher, on the Atlantic, to the 
Lesser Syrtis; and, in Morocco, forms a knot of 

^ By the soondiDgs of Captain Smyth, R.N., the Strait is 
960 fathoms deep between Gibraltar and Ceuta, and varyiog 
from 160 to SCO in the narrowest part. 
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mouatains 15,000 feet high, covered with perpetual 
snow. 

The Lesser Atlas begins at Cape Spartel (the an- 
cient Cape Cotes) opposite to Gibraltar, and keeps 
parallel to the Mediterranean till it attains the 
Gharian range in Tripoli, the last and lowest of the 
Little Atlas, which runs due east in a uniformly 
diminishing line till it vanishes in the plain of the 
Great Syrtis. That long, rugged, but lower chain 
of parallel ridges and groups which forms the bold 
coasts of the Straits of Gibraltar and the Mediterra- 
nean, is only a portion of the Lesser Atlas, which 
rises above it majestically, covered with snow. The 
flanks of the mountains are generally clothed with 
forests, but their summit is one uninterrupted line of 
bare inaccessible rocks, and they are rent by fissures 
frequently not more than a few feet wide — a pecu- 
liar feature of thQ whole system. 

The Middle Atlas, lying between the two great 
chains, consists of a table-land, rich in valleys and 
rivers, which rises in successive terraces to the foot 
of the Greater Atlas, separated by ridges of hills 
parallel to it. This wide and extensive region 
has a delightful climate, abounds in magnificent 
forests, and valleys full of vitality. The Greater 
Atlas is calcareous in its central portion, and com* 
posed of granite and schistose rocks near the sea« 
coast. 

The Spanish peninsula consists chiefly of a table* 
land traversed by parallel ranges of mountains, and 
is surrounded by the sea, except where it is separated 
you I. F 
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fix)m France by the Pyrenees, which extend from 
the Mediterranean to the Bay of Biscay, but are 
continued by the Cantabrian chain to Cape Fini^s- 
terre on the Atlantic. 

The Pyrenean chain is of moderate height at its 
extremities, but its summit maintains a waving- line 
whose mean altitude is 7990 feet; it rises to a 
greater height on the east ; its highest point is the 
Melahite or Nethou, 11,170 feet above the sea. 
The snow lies deep on these mountains during the 
greater part of the year, and is perpetual on the 
highest parts ; but the glaciers, which are chiefly on 
the northern side, are neither so numerous nor so 
large as in the Alps. 

The greatest breadth of this range is about 60 
miles, and its length 270. It is so steep on the 
French side, so rugged and so notched, that from 
the plains below its summits look like the teeth of a 
saw, whence the term Sierra has been appropriated 
to mountains of this form. On the Spanish side, 
gigantic sloping offsets, separated by deep preci- 
pitous valleys, extend to the banks of the £bro. 
All the Spanish mountains are torn by deep crevices, 
the beds of torrents and rivers. 

The interior of Spain is a table-land with an area 
of 93,000 square miles, nearly equal to half of the 
peninsula. It dips to the Atlantic from its western 
side, where its altitude is about 2300 feet. There 
it is bounded by the Iberian mountains, which begin 
at the point where the Pyrenees take the name of 
the Cantabrian chain, and run in a tortuous south- 
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easterly direcdoQ through all Spsdn, constituting 
the eastern boundary of Valencia and Murcia, and 
sending many branches through those provinces to 
the Mediterranean: its most elevated point is the 
Sierra Urfoino. 

Four nearly parallel ranges of mountains originate 
in this limiting chain, running from E.N.E. to W.S.W. 
diagonally across the peninsula to the Atlantic. Of 
these the high Castilian chain of the Guadarama and 
the Sierra de Toledo cross the table-land, the Sierra 
Moiena, so called from the dingy colour of its forests 
of Hermes oak, on the southern edge; and lastly, 
the Sierra Nevada, though only 100 miles long and 
50 broad, the finest range of mountains In Europe 
after the Alps, traverses the plains of Andalusia and 
Grenada. The table-land is monotonous and bare 
of trees ; the plains of Old Castile are as naked as 
the Steppes of Siberia, and uncultivated, except 
along the banks of the rivers. Com and wine are 
produced in abundance on the wide plains of New 
Castile and Estremadura: other places serve for 
pasture. The table-land becomes more fertile as 
it extends towards Portugal, which is altogether 
more 'productive than Spain, though the maritime 
provinces of the latter on the Mediterranean are 
luxuriant and beautiful, with a semi-tropical vege- 
tation. 

Granite, crystalline, and paleozoic rocks prevail . 
chiefly in the Spanish mountains, and give them their 
peculiar, bold, serrated aspect. Some of the valleys 
between the parallel ranges, through which the great 

f2 
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Spanish rivers flow to the Atlantic, appear to have 
been at one time the basins of lakes. 

The mass of high land is continued through the 
south of France, at a much lower elevation, hy 
chains of hills and table-lands, the most remarkable 
of which are the Montagues Noires, and the great 
plateau of Auvergne, once the theatre of violent 
volcanic action, which continued from the beginning 
to the middle of the tertiary period, presenting cones 
and craters very perfect : some of the highest, as the 
Puy de Ddme, are trachytic domes. The trachytic 
group of Mont Dore, the highest peak of which, the 
Puy de Sancy, rises to the height of 6188 feet, and in- 
cludes an immense crater of elevation.^ The volca- 
nic mountains of Auvergne, and the C^vennes, which 
are a little lower, are the most remarkable of the 
French system; the eastern offsets from the latter 
reach the right bank of the Rhone. In fact, the 
French mountains are the link between the more 
elevated masses of Western and Eastern Europe. 

The eastern and highest part of the European 
portion of the mountain-zone be^ns to rise above 
the low lands about the 52nd parallel of north lati- 
tude, ascending by terraces, groups, and chains of 
mountains, through six or seven degrees of latitude, 
till it reaches its highest point in the great range of 

^ A crater of elevation is a mountain, generally dome- 
shaped, whose top has sank into a crater or hollow, after 
the internal force which raised it was withdrawn, bat from 
which no lava had issaed. Dome-shaped mountains owe 
thdr form to internal pressure, probably from lava, but which 
have not sunk into a crater. 
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the Alps and Balkan. The descent on the south 
side of this lofty mass is much more rapid and 
abrupt, and the immediate offsets from the Alps 
shorter ; but, taking a very general view,'the Apen- 
nines and mountains of Northern Sicily, those of 
Greece "and the southern part of Turkey in Europe, 
with all the islands of the adjacent coasts, are but 
outlying members of the general protuberance. 

The principal chain of the Hyrcanian mountains, 
the Sudetes, and the Carpathian mountains, form the 
northern boundary of these high lands: the first, 
consisting of three parallel ridges, extends from the 
right bank of the Bhine to the centre of Germany, 
about 51" or 52** of N. lat., with a mean breadth of 
about 100 miles, and terminates in the knot of the 
Fichtelberge, covering an area of 9000 square 
miles, on the confines of Bavaria and Bohemia. 
The Sudetes begin on the east of this group, and, 
after a circuit of 300 miles round Bohemia, ter- 
minate at the small elevated plain of the Upper 
Oder, which connects them with the Carpathian 
mountains. No part of these limiting ranges attains 
the height of 5000 feet, except the Carpathians, 
some of which are very high. The latter consist of 
mountain-groups united by elevated plains, rather 
than of a single chain : the Tatra mountains, bi- 
sected by the 20th meridian, is their loftiest point. 
This range is high also in Transylvania, before it 
reaches the Danube, which divides it firom a secondary 
branch of the Balkan. Spurs decline in undulations 
from these limiting chains on the g^reat northern 
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plain, and the country to the south, intervening 
betwe^ them and the Alps, is covered with an 
intricate network of mountains and plains of mode** 
rate elevation. 

The higher Alps, which form the western crest of 
the elevated zone, may be said to b^in at Cape 
della Melle on the Gulf of Genoa, and bend round 
by the west and north to Mont Blanc ; then turning 
E.N.E. they run through the Grisons and Tyrol to 
the Great Glockner, in 40" 7' N. lat., and 12" 43' E. 
long., where the higher Alps terminate a course 
420 miles long. All this chain is lofty ; much of it 
is above the line of perpetual congelation ; the most 
elevated part lies between the Col de la Seigne, on 
the western shoulder of Mont Blanc, and the Simplon. 
The highest mountains in Europe are comprised 
within this space, not more than 60 miles long, 
where Mont Blanc, the highest of all, has an abso- 
lute elevation of 15,759 feet. The central ridge 
of the higher Alps is jagged with peaks, pyramids, 
and needles of bare and almost perpendicular rock, 
rising from fields of perpetual snow and rivers oi 
ice to an elevation of 14,000 feet. Many parallel 
chains and groups, alike rugged and snowy, press on 
the principal crest, and send their flanks far into the 
lower grounds. Innumerable secondary branches, 
hardly lower than the main crest, diverge firom it in 
various directions : of these the chain of the Bernese 
Alps is the highest and most extensive. It separates 
at the St. Gothard, in a line parallel from the prin- 
cipal chain, separates the Yakis from the Canton of 
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Berne, and with its ramifications forms one of the 
most remarkable groups of mountain scenery in 
Earope. Its endless maze of sharp ridges and bare 
peaks, mixed with gigantic masses of pure snow, 
fiding coldly serene into the blue horizon, present a 
scene of sublime quiet and repose, onbroken but by 
the avelanehe or the thunder. 

At the Great Glockner the chain of the Alps?^ 
hitherto undivided, splits into two branches, the 
None and Camic Alps : the latter is the continu-^ 
adoD of the chief stem. Never rising to the height 
of perpetual snow, it separates the Tyrol and Upper 
Carinthia from the Venetian States, and, taking the 
name of the Julian Alps at Mont Terglou, runs 
east till it joins the Eastern Alps, or Balkan, under 
the 18th meridian. Offsets from this chain cover 
all the neighbouring countries. 

It is difficult to estimate the width of the Alpine 
diain : that of the higher Alps is about 100 miles ; 
it increases to 150 east of the Orisons, and amounts 
to 200 between the 15th and 16th meridians, but is 
not more than 80 at its junction with the Balkan. 

The Stelvio, 9177 feet above the sea, is the 
highest carriage-pass in these mountains. That of 
St. Gothard (6808) goes directly over the crest of 
the Alps. Passes very rarely go over the summit of 
a mountain ; they generally cross the watershed, 
ascending by the valley of a torrent, and descending 
by a similar path on the other side. 

The frequent occurrence of extensive deep lakes 
is a peculiar feature in European mountains, rarely 
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to be met with in the Asiatic system, except in the 
Altai and on the elevated plains. 

With the exception of the Jura, whose pastoral 
summit is about 3000 feet above the sea, there 
are no elevated table-lands in the Alps ; the tabular 
form, so eminently characteristic of the Asiatic 
high lands, begins in the Balkan. The Oriental 
peninsula rises by degrees from the Danube to Bos- 
nia and Upper Macedonia, which are some hun- 
dred feet above the sea; and the Balkan extends 
600 miles along this elevated mass, from the Julian 
Alps to Cape Eminec on the Black Sea. It begins 
by a table-land 70 miles long, traversed by low hills 
ending, towards Albania and Myritida, in preci- 
pitous limestone rocks from 6000 to 7000 feet 
high. Rugged mountains, all but impassable, 
succeed to this, in which the domes and needles 
of the Schandach, or ancient Scamus, are covered 
with perpetual snow. Another table-land follows, 
whose marshy surface is bounded by mural preci- 
pices at Mount Arbelus, near the town of Sophia. 
There the Hemus, or Balkan properly so called, 
begins, and nins in parallel ridges, separated by 
longitudinal valleys, to the Black Sea, dividing the 
plains between the Lower Danube and the Pro- 
pontis into nearly equal parts. • The central ridge 
is passable in few places, and where there is no 
lateral ridge the precipices descend at once to the 
plains. 

The Balkan is everywhere rent by terrific fissures 
across the chains and table-lands, so deep and 
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narrow that daylight is almost excluded. These 
chaams afford the safest passes across the range; 
the others along the faces of the precipices are 
frightful. 

The Mediterranean is the southern boundary of 
the elevated zone of Eastern Europe, whose last 
offsets rise in rocky islands along the coasts. The 
crystalline mountains of Sardinia and Corsica are 
outlying members of the Maritime Alps, while 
shorter offsets end in the plains of Lombardy, form- 
ing the magnificent scenery of the Italian lakes. 
Even the Apennines, whose elevation has given its 
form to the peninsula of Italy, are but secondary on 
a greater scale to the broad central band, as well 
as the moimtains andj high land in the north of 
Sicily, which form the continuation of the Calabrian 
chain. 

The Apennines, beginning at the Maritime Alps, 
enclose the Gulf of Genoa, and run through the 
centre of Italy in parallel ranges to the middle of 
Calabria, where they split into two branches, one of 
which goes to Capo de Leuca, on the Gulf of 
Tarento, the other to Cape Spartivento, in the Straits 
of Messina. The whole length is about 800 miles. 
None of the Apennines come within the line of per- 
petual snow, though it lies nine months in the year on 
the Monte Como or Gran Sasso d'ltalia, 9621 feet 
high, in Abruzzo Ulteriore. 

Offiiets from the Julian and Eastern Alps render 
Dalmatia and Albania perhaps the most rugged tract 
in Europe ; and the Findus, which forms the water- 
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shed of Greece, diverges from the latter chain, and, 
running south 200 miles, separates Albania from 
Macedonia and Thessaly. 

Greece is a country of mountains, and, although 
none are perpetually covered with snow, it lies nine 
months on several of their summits. The chains 
terminate in strongly projecting headlands, which 
reach &r into the sea, and reappear in the numerous 
islands and rocks which stud that deeply indented 
coast. The Grecian mountains, like the Balkan, are 
torn by transverse fractures. The defile of Blata- 
manaand the Gulf of Salonica are examples. The 
Adriatic, the Dardanelles, and the Sea of Marmora 
limit the secondaries of the southern part of the 
Balkan. 

The valleys of the Alps are deep, long, and nar- 
row ; those among the mountains of Turkey in 
£urope and Greece are mostly caldron-shaped hol- 
lows, often enclosed by mural rocks. Many of these 
cavities of great size lie along the foot of the Balkan. 
In the Morea they are so encompassed by mountains 
that the water has no escape but through the porous 
soil, consisting of tertiary strata, some of which have 
formed the bottom of lakes. Caldron-shaped valleys 
occur also in most volcanic countries, as Italy, 
Sicily, and central France. 

Tlie table-lands which constitute the tops of 
mountains or of mountain-chains are of a different 
character from those terraces by which the high 
lands slope to the low. The former are on a small 
scale in Europe, and of a forbidding aspect, with the 
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exception of the Jura, which is pastoral, whereas thci 
latter are almost always habitable and cultivated. 
The mass of high land in south-eastern Europe 
shelves on the north to the great plain of Bavaria, 
3000 feet high ; Bohemia, which slopes from 1600 
to 900 feet ; and Hungary, from 4000 above the sea 
to 300. The descent on the south of the Alps is 
fflx or seven times more rapid, because the distance 
from the axis of the chain is shorter. 

It is scarcely possible to estimate the quantity 
of ice on the Alps : it is said, however, that, inde- 
pendent of the glaciers in the Orisons, there are 
1500 square miles of ice in the Alpine range, from 
80 to 600 feet thick. There are no glaciers east of 
the Great Glockner, except on the small group of 
HaUstadt. Thirty-four boimd the snowy regions of 
Mont Blanc, and 95 square miles of snow and ice 
clothe that mountain. Some glaciers have been 
permanent and stationary in the Alps time imme- 
morial, while others now occupy ground formerly 
bearing com or covered with trees, which the irre- 
sistible force of the ice has swept away. These 
ice-rivers, formed on the snow-clad summits of the 
mountains, fill the hollows and high valleys, hang 
on the declivities, or descend by their gravity 
through the transverse valleys to the plains, where 
they are cut short by the increased temperature, and 
deposit those accumulations of rocks and rubbish, 
which had &llen upon them from the heights above, 
forming those accumulations called moraines ; but 
their motion is so slow that generations may pass 
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before a stone &lleii on the upper end of a long 
glacier can reach the moraine. In the Alps the^ 
glaciers move at the rate of from 12 to 25 feet 
annually, and, as in rivers, the motion is most 
rapid in the centre, and slower at the sides and 
bottom on account of friction. It is slower in 
winter, yet it does not cease, because the winter's 
cold penetrates the ice, as it does the ground, only 
to a limited depth. Glaciers are not of solid ice ; 
they consist of a mixture of ice, snow, and water, 
so that they are in some degree flexible and viscous, 
but acquire more solidity as they descend to lower 
levels : evaporation goes on at their sur&ce, but 
they are not consumed by it. The front is per- 
petually melting, but maintains a permanent form : 
it is steep and inaccessible, owing to the figure of 
the groimd over which it tumbles in its icy cascade, 
sometimes 1000 feet high. The middle course b 
rather level, the higher part very steep, and the 
surface is convex and uneven, and rent by crevices 
into which the purest blue streams fall in rushing 
cascades while the sun is up ; but they freeze at hjs 
setting, and then a death-like sUence prevails. The 
rocks and large stones that &11 on them from the 
surrounding heights protect the ice below from the 
sun which melts it all around, so that at last they 
rest on elevated pinnacles till they fall off by their 
weight, and in this maimer those numerous pyramids 
are formed with which the sur&ce is bristled. Small 
stones, on the contrary, absorb the sun's heat, and 
melt the ice under them into holes in which they are 
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buried. Throughout much of the length of a glacier 
^the winter's snow melts from its surface as com- 
pletely as it does from the ground: it is fed from 
above, for in the upper part the snow never melts, 
but accumulates in a stratified form, and is consoli- 
dated. In some of the Jargest glaciers, where there 
is a difference of 4000 feet in height between the 
origin and termination, the pressure is enormous and 
irresistible, carrying all before it ; even the thickest 
forest is overwhelmed and crushed. 

Glaciers advance or retreat according to the seve- 
rity or mildness of the season : they have been 
advancing in Switzerland of late years, but they are 
subject to cycles of imknown duration. From the 
moraines, as well as the strise engraven on the rocks 
over which they have passed, M. Agassiz has ascer- 
tained that the valley of Chamouni was at one time 
occupied by a glacier that had moved towards the 
Col de Balme. A moraine 2000 feet above the 
Rhone at St. Maurice would appear to indicate 
that, at a remote period, glaciers had covered Swit- 
zerland to the height of 2155 feet above the Lake of 
Geneva. 

Their increase is now limited by various circum- 
stances — as the mean temperature of the earth, which 
is always above the freezing-point in those latitudes ; 
excessive evaporation ; and blasts of hot air, which 
occur at all heights, in the night as well as in the 
day, from some unknown cause. They are not 
peculiar to the Alps, but have been observed also in 
the glaciers of the Andes. From the heat of the 
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valley tliawii^ the ice, the natund sprii^ that rise 
imdtf the giacier as thej do elsewhere, the heat of 
the earth, the meltiDg of the glacier itself, the rain 
that fidls on its sur&ce, which rushes down its ere* 
▼ices, a stream of turbid water is formed which 
works out an icy cavern at the termination of the 
glacier, and flows through it into the lower ground. 
Thus a glacier '^ begins in the clouds, k> formed by 
the mountains, and ends in the ocean/' ' 

Granite no doubt forms the base of the mountain 
syston of Eastern Europe, though it more rarely 
comes into view than might have been expected. 
Ciystalline sdusts of Tarious kinds are enormously 
develi^ped, and generally form the most elevated 
pinnacles of the Alpine crest and its ofl&ets, and 
also the principal chains in Greece and Turkey in 
Europe; but the secondary fossiliferous strata con- 
stitute the chief mass, and often rise to the highest 
summits ; indeed, secondary limestones occupy a 
great portion of the h^h land of eastern Europe. 
Calcareous rocks form two great mountain-zoDes on 
each side of the central chain of the Alps, and rise 
occasionally to altitudes of 10,000 or 12,000 feet. 
They constitute a great portion of the central range 



> The reader who may wish for a more detailed view on 
this sabject is referred to Professor James Forbes' volume on 
Glaciers, a work which is a model of exact observation, com* 
bined with snch accurate physical and mechanical deduc- 
tions as could only be arrived at by one conversant with the 
highest principles of physics and mathematical invest], 
gations. 
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of the Apennines, and fill the greater part of 
Sicily. They are extensively developed in .Turkey 
in £urope, where the plateau of Bosnia, with its 
high lauds on the south, part of Macedonia, and 
Albania with its islands, are principally composed of 
them.' Tertiary strata of great thickness rest on 
the flanks of the Alps, and rise in some places to a 
height of 5000 feet ; zones of the older Pleiocene 
period flank the Apennines on each side, filled with 
organic remains, and half of Sicily is covered with 
the Pleiocene strata. It appears that the Atlas, the 
Sierra Morena and most of the Spanish moun- 
tains,^the central chain of the Caucasus, and the 
Balkan, 'were raised before the period of the erratic 
blocks. 

From numerous dislocations in the strata, the 
Alps appear to have been heaved up by many violent 
and repeated convulsions, separated by intervals of 
repose, and different parts of the chain have been 
raised at different times ; for example, the Maritime 
Alps and the south-western part of the Jura moun- 
tains were raised previously to the formation of the 
chalk : but the tertiary period appears to have been 
that of the greatest commotions ; for nearly two- 
thirds of the lands of Europe have risen since the 
beg^ning of that epoch, and those that existed 
acquired additional height, though some sank below 
their original level. During that time the Alps 
acquired an additional elevation of between 2000 

» Dr. Bou^. 
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and 3000 feet ; Mont Blanc then attained its present 
altitude, the Apennines rose 1000 or 2000 feet 
higher, and the Carpathians seemed to have gained 
an accession of height since the seas were inhabited 
by the existing species of animals.' 

I Sir Charles Lyell. 
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CHAPTER ni. 

The High Lands of the Great Continent, continued — The 
Caucasus — The Western Asiatic Table - Land and its 
Mountains. 

The Dardanelles and the Sea of Marmora form but 
small break in the mighty girdle of the old conti- 
nent, which again appears in immense table-lands, 
passing through the centre of Asia, of such magni- 
tude that they occupy nearly two-fifths of the conti- 
nent. Here everything is on a much grander scale 
than in Europe ; the table-lands rise above the mean 
height of the European mountains, and the moun- 
tains themselves that gird and traverse them surpass 
those of every other country in altitude. The most 
barren deserts are here to be met with, as well as the 
most luxuriant productions of animal and vegetable 
life. The earliest records of the human race are 
found in this cradle of civilization, and monuments 
still remain which show the skill and power of those 
nations which have passed away, but whose moral 
influence is still visible in their d^cendants. Cus- 
toms, manners, and even prejudices, carry us back 
to times beyond the record of history or even of tra- 
dition, while the magnitude with which the natural 
world is here developed evinces the tremendous 
forces that must have been in action at epochs im- 
measurably anterior to the existence of man. 
YOL. I. a 
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The gigantic mass of high land which extends for 
6000 miles between the Mediterranean and the Pa- 
cific is 2000 miles broad at its eastern extremity, 
700 to 1000 in the middle, and somewhat less at its 
tennination. Colossal mountains and elevated ter- 
races form the edges of the lofty plains. 

Between the 47th and 68th eastern meridians, 
where the low plains of Hindostan and Bokhara 
press upon the table-land and reduce its width to 
700 or 1000 miles, it is divided into two parts by an 
enormous knot of mountains formed by the meeting 
of the Hindoo Coosh, the Himalaya, the Tsung-lin, 
and the transverse ranges of the Beloo Tagh, or 
Cloudy Mountains : these two parts differ in height, 
form, and magnitude. 

The western portion, which is the table-land of 
Persia or plateau of Iran, is oblong, extending from 
the shores of Asia Minor to the Hindoo Coosh 
and the Solimaun range, which skirts the right bank 
of the Indus. It occupies an area of 1,700,000 
square miles, generally about 4000 feet above the 
sea, and in some places 7000. The Oriental plateau 
or table-land of Tibet, much the largest, has an 
area of 7,600,000 square miles, a mean altitude of 
14,000 feet, and in some parts of Tibet an absolute 
altitude of 17,000 feet. 

As the table-lands extend from S.W. to N.E., so 
also do the principal mountain-chains, as well those 
which bound the high lands as those which traverse 
them. Remarkable exceptions to this equatorial 
direction of the Asiatic mass, however, occur in a 
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series of meridional chains, whose axes extend from 
S.S.E. to N.N.W., between Cape Comorin, opposite 
to Ceylon, and the Arctic Ocean, under the names 
of the Western Ghauts, the Solimaun range (which 
forms the eastern boundary of the table-land of Per- 
sia), the Beloot Tagh, or Bolor (which is the western 
limit of the Oriental plateau), and the Ural Moun- 
tains. These cliains, rich in gold, lie in different 
longitudes, and so alternate among themselves that 
each begins only in that latitude which has not yet 
been attained by the preceding one. The Khing- 
han, in China, also extends from south to north along 
the eastern slopes of the table-land, and forms its 
boundary at that end.^ 

The lofty range of the Caucasus, which extends 
700 miles between the Black and Caspian Seas, 
is an outlying member of the Asiatic high lands. 
O&ets diverge like ribs from each side of the cen- 
tral crest, which penetrate the Russian Steppes on 
one hand and on the other cross the plains of Kara, 
or valley of the Kour and Rioni, and unite the Cau- 
casus to the table-land. Some parts of these moun- 
tains are v^ry high ; the Elbruz, on the western bor- 
der of Georgia, is 17,796 feet. The central part 
of the chain is full of glaciers, and the limit of 
perpetual snow is at the altitude of 11,000 feet, 
which is higher than in any other chain of the old 
continent, except the Himalaya. 

Anatolia, the most western part of the table-land 

of Iran, 3000 feet above the sea, is traversed 

Johnston's Physical Atlas. 

62 
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by short chains and broken gproups of mountains^ 
separated by fertile yalleys, which sink rapidly to- 
wards the Archipelago and end in promontories and 
islands along the shores of Asia Minor, which is a 
country abounding in vast, luxuriant, but solitary- 
plains, watered by broad rivers — in Alpine platforms 
and mountain-ridges broken up by great valleys, 
opening seawards, with meandering streams. Single 
mountains of volcanic formation are conspicuous ob- 
jects on the table-land of Anatolia, which is rich in 
pasture, though much of the soil is saline and covered 
with lakes and marshes. A triple range of lime- 
stone mountains, 6000 or 7000 feet high, divided 
by narrow but beautiful valleys, is the limit of the 
Anatolian table-land along the shores of the Black 
Sea. Two-thirds of their height are covered with 
forests, and broken by wooded glens, leaving a nar- 
row coast, except near Trebizond, where it is broad 
and picturesque. The high land is bounded on the 
south by the serrated snowy range of the Taurus, 
which, beginning in Rhodes, Cos, and other Islands, 
in the Mediterranean, fills the south-western parts of 
Asia Minor with ramifications, and, after following 
the sinuosities of the iron-boimd coast of Karamania 
in a single lofly range, extends to Samisat, where 
the Euphrates has pierced a way through this stony 

girdle. 

About the 50th meridian the table-land is com- 
pressed to nearly half its width, and there the lofty 
mountainous regions of Armenia, Kourdistan, and 
Azerbijan tower higher and higher between the 
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Black Sea, the Caspian, and the Gulf of Scande- 
roon in the Mediterranean. Here the cold treeless 
plains of Armenia, the earliest abode of man, *7000 
feet above the sea, bear no traces of the Garden of 
Eden ; Mount Ararat, on which the Ark is said to 
have rested, stands a solitary majestic volcanic cone, 
I79II2 feet above the sea, shrouded in perpetual 
snow. Though high and cold, the soil of Armenia is 
richer than that of Anatolia, and is better cultivated. 
It shelves on the north in luxuriant and beautiful 
declivities to the low and undulating valley of Kara, 
south of the Caucasus ; and on the other hand, the 
broad and lofty belt of the Kourdistan mountains, 
rising abruptly in many parallel ranges from the 
plains of Mesopotamia, form its southern limit, and 
spread their ramifications wide over its surface. 
They are rent by deep ravines, and in many places 
are so rugged that communication between the vil- 
lages is always difficult, >nd in winter impracticable 
from the depth of snow. The line of perpetual 
snow is decided and even along their sides ; their 
flanks are wooded, and their valleys populous and 
fertile. 

A thousand square miles of Kourdistan is occupied 
by the brackish lake Van, which is seldom frozen, 
though 566 feet above the sea, and surrounded by 
lofty mountains. 

The Persian mountains, of which Elbruz is the 
principal chain, extend along the northern brink of 
the plateau, from Armenia, almdst parallel to the 
shores of the Caspian Sea, maintaining a considerable 
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elevation up to the volcanic peak of Demavend 
near Tehrftn, their culminating point, which, though 
90 miles inland, is a landmark to sailors on the 
Caspian. Elevated offsets of these mountains cover 
the volcanic table-land of Azerbijan, the fire-country 
of Zoroaster, and one of the most fertile provinces 
of Persia; thwe the Koh Salavan elevates its 
volcanic cone. Beautiful plains, pure streams 
and peaceM glades, interspersed with villages, lie 
among the mountains, and the Vale of Khosran 
Shah, a picture of sylvan beauty, is celebrated as 
one of the five paradises of Persian poetry. The 
v^etation at the foot of these mountains on the 
shores of the Caspian has all the exuberance of a 
tropical jungle. The Elbruz loses its height to the 
«ist of Demavend, and then joins the mountains of 
Khorasan and the Paropamisan range, which appear 
to be chains of mountains when viewed from the low 
plains of Khorasan and Balkh, but on the table-land 
of Perria they merely form a broad hilly country of 
nch soil, till they join the Hindoo Coosh. 

The table-land of Iran is bounded for 1000 
miles along the Persian Gulf and Indian Ocean bv 
a mountainous belt of from three to seven parallel 
SLi^I"^ an average width of 200 miles, and 
M^^Z^^^*" "'^*'^'"^*y "^ '^' Kourdistan 
sbtdT Mo . *' '"**"* ''' *''« ^"«1"«- The La- 
t^ beU "i7S,"^r\^«- ^^ -'•»- P-t of 
Tigris rise f "^^ *''" ^^* *"""' ^^ <»f the 

lanS divWed T '* " " ''"^"^*'° **^ "&•» *^We- 
««» by very rugged mountains, the last 
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lidge of which, mostly covered with snow, abuts on 
the table-land of Persia. Oaks clothe their flanks ; 
the valleys are of generous soil, verdant, and cul- 
tivated ; and many rivers flow through them to swell 
the stream of the Tigris. Insulated hill-forts, from 
2000 to 5000 feet high, occur in this country, with 
flat cultivated tops some miles in extent, accessible 
only by ladders, or holes cut in their precipitous 
sides. These countries are J^U of ancient inscrip- 
tions and remains of antiquity. The moisture de- 
creases more and more south from Shiraz, and then 
the parallel ridges, repulsive in aspect and diflicult 
to pass, are separated by arid longitudinal valleys, 
which ascend like steps from the narrow shores of 
the Persian Gulf to the table-land. The coasts of the 
gulf are burning hot sandy solitudes, so completely 
barren, that the country from Bassora to the Indus, 
a distance of 1200 miles, is nearly a sterile waste. 
Id the few favoured spots on the terraces where 
water occurs, there is vegetation, and the beauty of 
these valleys is enhanced by surrounding sterility.* 

With the exception of Mazanderan and the other 
provinces bordering upon the Caspian, and in the 
Paiopamisan range, Persia is arid, possessing few 
perennial springs, and not one great river ; in fact, 
three-tenths of the country is a desert, and the table- 
land is nearly a wide scene of desolation. A great salt- 
desert occupies 27,000 square miles between Irak 
and Elhorasan, of which the soil is a stifi* clay, covered 
with efflorescence of common salt and nitre, often an 

* Sir John Malcolm on Persia, and Mr. Monet's Travels. 
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inch thick, varied only by a few saline plants and 
patches of verdure in the hollows. This dreary 
waste joins the large sandy and equally dreary desert 
of Kerman. Kelat, the capital of Belochistan, is 
1000 feet above the level of the sea : round it there 
is cultivation, but the greater part of that country 
is a lifeless plain, over which the brick-red sand is 
drifted by the north wind into ridges like the waves 
of the sea, often 12 feet high, without a vestige 
of v^etation. The blast of the desert, whose hot 
and pestilential breath is fatal to man and animals, 
renders these dismal sands impassable at certain 
seasons. 

Barren lands or bleak downs prevail at the foot 
of the Lukee and Solimaun ranges, formed of bare 
porphyry and sandstone, which skirt the eastern edge 
of the table-land, and dip to the plains of the Indus. 
In Afghanistan there is little cultivation except on the 
banks of the streams that flow into the Lake Zerrah, 
but vitality returns towards the north-east. The plains 
and valleys among the offsets from the Hindoo 
Coosh are of surpassing loveliness, and combine the 
richest peaceM beauty with the majesty of the 
snow-capped mountains by which they are encircled. 
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CHAPTER IV. 

t 

The High Lands of the Great Continent, cmitinued — The Ori- 
ental Table-Land and its Mountains. 

The Oriental plateau, or table-land of Tibet, is an 
irr^ular four-sided mass stretching fix>m S.W. to 
N.E., enclosed and traversed by the highest moun- 
tains in the world. It is separated from the table- 
land of Persia by the Hindoo Coosh, which may be 
considered as the western prolongation of the Hima- 
laya, occupying the terrestrial isthmus between the 
low lands of Hindostan and Bucharia. 

The cold dreary plateau of Tibet is separated on 
the south from the glowing luxuriant plains of 
EBndostan by the Himalaya, which extends from the 
eastern extremity of the Hindoo Coosh in Cabulis- 
tan to about the 95th meridian, where it joins the 
immense mountain-knot which renders the south- 
western corner of the tabte-land and the Chinese 
province of Yun-nan one of the most elevated regions 
on the earth. On the north the table-land is bounded 
by the Altai chain which separates it from the Sibe- 
rian plains, and on the west, it has its limits in the 
chain of the Bolor or Beloot Tagh, the ^^ Cloudy 
Mountains," the Tartash Tagh of the natives, a 
transverse range which detaches itself from the 
Hindoo Coosh nearly at a right angle about the 
72nd degree of E. longitude, and^ pursuing a 
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northerly directien, forms magnificent mountain- 
knots with the diagonal chains of the table-land» 
and is the watershed between the valley of the 
Oxus and Chinese Tartary. It descends in a suc- 
cession of tiers or terraces through the countries 
of Bokhara and Balkh to the deep cavity in which 
the Caspian Sea and the Sea of Azoff lie, and 
forms, with the Western Ghauts, the Solimaun 
range, and the Ural, a singular exception to the 
general parallelism of the Asiatic mountains. Two 
narrow difficult passes lead over the Beloot Tagh 
from the low plains of Bucharia and Independent 
Tourkistan to Kashgar and Yarkund, on the table- 
land in Chinese Tartary. The north-eastern edge 
of the table-land is bounded by the Khing-han 
Mountains, a serrated granitic chain running from 
south to north, which separates the plateau of Mon- 
golia from the country of Mantchouria, and joins the 
Yablonoi branch of the Alta'i at right angles about 
the 55th degree of north latitude. Little more is 
known of the south-eastern boundary of the table- 
land than that it is a mass of exceedingly high 
mountains. In fact, between the sources of the 
Brahmapootra and the Altai chain, nearly 1 ,000,000 
of square miles of the Chinese empire is covered 
with mountains. 

The table-land itself is traversed from west to 
east by two great chains. The Kuenlun, or Chinese 
range, begins about 35^ 30' N. lat. at the mountain- 
knot of Tsung-lin, formed by the Hindoo Coosh 
and Himalaya, and, running eastward, it terminates 
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about the 110th meridian, but probably covers a 
great part of the western provinces of China with 
its branches. The Thian-shan, or ^^ Celestial Moun- 
tains/' lie more to the north; they begin at the 
Bolor or Beloot Tagh, and, running along the 42nd 
parallel, sink to the desert of the Great Gobi about 
the centre of the plateau, but, rising again, they are 
continued under the name of Shan-Gaijan, which 
runs to the north-east and ends on the shores of the 
Js^)an Sea. The Thian-shan is exceedingly volcanic, 
and, though so far island, some of its peaks pour 
forth lava, and exhibit all the other phenomena of 
volcanic districts. 

Tibet is a mountain valley, enclosed between the 
chains of the Himalaya on the south, and the Kuen- 
lun on the north ; Tungut, or Chinese Tartary, lies 
between the latter chain and the Thian-shan, or 
Celestial Mountains; and Zungary, or Mongolia, 
between the Celestial range and the Altai. The 
meridional chain of the Bolor encloses Chinese 
Tartary on the west ; and Mongolia, which is entirely 
open on the west, is shut in on the east by the Khing- 
han range, also running from south to north. The 
Himalaya and Altai ranges diverge in their easterly 
courses, so that the table-land, which is only from 
700 to 1000 miles wide at its western extremity, is 
2000 between the Chinese province of Yunnan and 
the country of the Mantchou Tonguses.* 

Of all these vast chains of mountains the Hima- 

1 JohnBton's Phyrical Atlas and Humboldt's Asie Centrale. 
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laya, and its principal branch the Hindoo Coosh, are 
best known ; though even of these a great part has 
never been explored, on account of their enormous 
height and the depth of snow, which make it impos* 
sible to approach the central ridge, except in a very 
few places. • 

The range consists of three parts : the Hindoo 
Coosh, or Indian Caucasus, which extends from the 
Paropamisan range in Afghanistan to Cashmere ; 
the Himalaya, or Imaus of the ancients, which 
stretches from the valley of Cashmere to Bhotan ; 
and, lastly, the mountains of Bhotan and Assam 
— the three making one magnificent unbroken 
chain. 

The Hindoo Coosh, which has its name from a 
mountain of great height (20,232 feet), north of the 
city of Cabul, is very broad to the west, extending 
over many degrees of latitude, and, together with the 
ofisets of the Beloot Tagh, fills the countries of 
Kafferistan, Kooduz, and Budakshan. From the 
plains to the south it seems to consist of four distinct 
ranges running one above another, the last of which 
abuts on the table-land, and is so high that its snowy 
summits are visible at the distance of 150 miles. A 
ridge of stupendous height encloses the beautiful 
valley of Cashmere, to the east of which the chain 
takes the name of Himalaya, ^^ the dwelling of snow.^' 
From the great mountain-knot of Tsung-lin, the 
Himalaya no longer maintains its direct easterly 
course, but takes an E.S.E direction, extending to 
the Brahmapootra, varying in brefldth from 250 
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to 350 miles, and occupying an area of 600,000 
square miles.^ 

The general structure of the Himalaya is very 
regular : the first range of hills that rises above the 
plains of Hindostan is alluvial, north of which lies 
the Tariyani, a tract from 10 to 30* miles wide, 
1000 feet above the sea, covered with dense pesti- 
lential jungle, and extending along the foot of the 
range. North of this region are rocky ridges 5000 
or 6000 feet high. Between these and the higher 
ranges lie the peaceful and well-cultivated valleys of 
Nepaul, Sikim, Bhotan, and Assam, interspersed 
with picturesque and populous towns and villages. 
Behind these are mountains from 10,000 to 12,000 
feet high, flanked by magnificent forests ; and lastly, 
the snowy ranges rise in succession to the table- 
land. 

The mean height of the Himalaya is stupendous. 
Captain Gerard and his brother estimated that it 
could not be less than from 16,000 to 20,000 feet ; 
but, from the average elevation of the passes over 
these mountains. Baron Humboldt thinks it must be 
under 15,700 feet. Colonel Sabine estimates it to 
be only 11,510 feet, though the peaks exceeding 
that elevation are not to be numbered, especially 
near the sources of the Sutlej and the Ganges; 
indeed, from that river to the Kalee, the chain ex- 
hibits an endless succession of the loftiest mountains 
on earth ; forty of them surpass the height of Chim- 
borazoy one of the highest of the Andes, and several 

1 Johuston's Physical Atlas. 
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reach the height of 25,000 feet at least. So rugged 
is this part of the magnificent chain, that the military 
parade at Sabathoo, half a mile long and a quarter 
of a mile broad, is said to be the only level ground 
between it and the Tartar frontier on the north, or 
the valley of Nepaul on the east. To.wards the 
fruitful valleys of Nepaul and Sikim the Himalaya 
is more lofty still, some of the mountains exceeding 
28,000 feet in height ; but it is narrower, and the 
descent to the plains excessively rapid, especially in 
the territory of Bhotan, where the dip from the table- 
land is more than 10,000 feet in ten miles. The 
valleys are crevices so deep and narrow, and the 
mountains that hang over them in menacing difis 
are so lofty, that these abysses are shrouded in per- 
petual gloom, except where the rays of a vertical 
sun penetrate their depths. From the steepness of 
the descent the rivers shoot down with the swiftness 
of an arrow, filling the caverns with foam and the 
air with mist. At the very base of this wild region 
lies the elevated and peaceful valley of Bhotan, 
vividly green, and shaded by magnificent forests. 
Another rapid descent of 1000 feet leads to the 
plain of the Ganges. 

The Himalaya still maintains great height along 
the north of Assam ; and where the Brahmapootra cuts 
through it, the parent stem and its branches extend 
in breadth over two degrees of latitude, forming a 
vast mountain-knot of great elevation. Beyond this 
point nothing certain is known of the range, but it 
or some of its branches are supposed to cross the 
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southern prbyinces of the Chinese empire and to end 
in the volcanic island of Formosa. Little more is 
known of the northern side of the mountains than 
that the passes are about 5000 feet above the plains 
of Tibet. 

The passes over the Hindoo Coosh, though not 
the highest, are very formidable : there are six from 
Cabul to the plains of Turkistan ; and so deep and 
so much enclosed are the defiles, that Sir Alexander 
Bumes never could obtain an observation of the pole- 
star in the whole journey from Bameean till within 
thirty miles of Turkistan. 

Most of the passes over the Himalaya are but 
little lower than the top of Mont Blanc ; many are 
higher, especially near the Sutlej, where they are 
from 18,000 to 19,000 feet high ; and that north- 
east of Khoonawur is 20,000 feet above the level of 
the sea — the highest that has been attempted. All 
are terrific, and the fatigue and suffering from the 
rarity of the air in the last 500 feet is not to be de- 
scribed. Animals are as much distressed as human 
beings, and many die ; thousands of birds perish from 
the violence of the wind, the drifting snow is oflen 
fatal to travellers, and violent thunderstorms add to 
the horror of the journey. The Niti Pass, by which 
Mr. Moorcroil ascended to the sacred lake of 
Manasa, in Tibet, is tremendous ; he and his guide 
bad not only to walk barefooted, from the risk of 
slipping, but they were obliged to creep along the 
most frightful chasms, holding by twigs and tufts of 
g^iBss, and sometimes they crossed deep and awful 
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crevices on a branch of a tree, or on loose stones 
thrown across. Yet these are the thoroughfares for 
commerce in the Himalaya, never repaired nor sus- 
ceptible of improvement from frequent landslips and 
torrents. 

The loftiest peaks being bare of snow gives great 
variety of colour and beauty to the scenery, which 
in these passes is at all times magnificent. During 
the day, the stupendous size of the mountains, their 
interminable extent, the variety and sharpness of their 
forms, and, above all, the tender clearness of their 
distant outline melting Into the pale blue sky con- 
trasted with the deep azure above, is described as a 
scene of wild and wonderful beauty. At midnight, 
when myriads of stars sparkle in the black sky, and 
the pure blue of the mountains looks deeper still 
below the pale white gleam of the earth and snow- 
light, the effect is of unparalleled solemnity, and no 
language can describe the splendour of the sun- 
beams at daybreak streaming between the high peaks, 
and throwing their gigantic shadows on the [moun- 
tains below. There, far above the habitation of 
man, no living thing exists, no sound is heard : the 
very echo of the traveller's footsteps startles him in 
the awi^l solitude and silence that reigns in these 
august dwellings of everlasting snow. 

Nature has in mercy mitigated the intense rigour 
of the cold in these high lands in a degree unex- 
ampled in other mountainous regions. The climate 
b mild, the valleys are verdant and inhabited, com 
and fruit ripen at elevations which in other coun- 
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tries — even under the equator — ^would be buried in 
permanent snow. 

It is also a peculiarity in these mountains that the 
higher the range the higher likewise is the limit of 
snow and vegetation. On the southern slopes of the 
first range Mr. Gerard found cultivation 10,000 feet 
above the sea, though it was often necessary to reap 
the com still green and unripe; while in Chinese 
Tartary good crops are raised 16,000 feet above the 
sea. Captain Gerard saw pasture and low bushes up 
to 17)009 feet; and com as high as even 18,544 
jfeet, which is 2806 feet higher than the top of Mont 
Blanc, and 1279 feet above the snow-line in the 
province of Quito under the equator. Birch-trees 
with tall stems grow at the elevation of 14,068 feet, 
and the vine and other fruits thrive in the valleys of 
these high plains. The temperature of the earth 
has probably some influence on the vegetation; as 
many hot springs exist in the Himalaya at great 
heights, there must be a source of heat beneath these 
mountains, which in some places comes near the 
suT&ce, and possibly may be connected with the 
Tolcanic fires in the central chains of the table-land. 
Hot springs abound in the valley of Jumnotra ; and 
as it is well known that many plants thrive in very 
cold air if their roots are well protected, it may be 
the cause of pine-trees thriving at great elevations 
in that valley, and of the splendid forests of the Deodar, 
a species of cypress that grows to a gigantic size even 
to the snow. 

According to Captain and Mr. Gerard, the line 
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of perpetual congelation is at an elevation of only 
12,981 feet on the southern slopes of the Himalaya, 
while on the northern side the limit is 16,620 feet; 
but although the main fitct of the great difference in 
the height of the snow line and of vegetation is 
beyond a doubt, the mean height of the table-land of 
Tibet, and the relative elevation of the line of per-, 
petual snow on the two declivities of the Himalaya, 
require to be farther investigated. The greater 
height of the snow-line on jthe northern side is the 
joint result of the serenity of the sky, the less frequent 
formation of snow in very cold, dry, and elevated 
atmospheres, and the radiation of heat from the 
neighbouring plains, which, being so near, have much 
greater effect on the temperature than the warmer 
but more distant plains on the south. There are 
fewer glaciers in the Asiatic mountains than might 
have been expected from the great mass of snow: 
they are chiefly on the Thibetian side of the Hima- 
laya and on theKuenlun. There is a very large one 
at the source of the Indus, and another at the somx^ 
of the Ganges, on the southern face of the Himalaya. 
A^arious secondary chains of great length detach 
themselves from the eastern extremity of the Hima- 
laya, or rather the vast knot of mountains, near the 
sources of the Brahmapootra in the Chinese province 
of Yun-nan, which is a terra incognita ; their origin 
therefore is unknown. But in Upper Assam they 
run cross to the equatorial system of Asiatic moun- 
tains, and, extending in a southerly but diverging 
direction, they spread like the spokes of a &n through 
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the countries east of the Ganges and the Indo-Chinese 
peninsula, leaving large and fertile kingdoms between 
them. The Birmano-Siamese chain is the most ex- 
t^sive, reaching to Cape Romania, at the southern 
extremity of the Malay peninsula, the most southerly 
point of the Asiatic continent; it may be traced 
through the island of Sumatra parallel to the coast, and 
also in the islands of Banca and Biliton, where it ends. 

Another range, called the Laos-Siamese chain, 
forms the eastern boundary of the kingdom of Siam, 
and the Annamatic chain, from the same origin, 
separates the empire of Annam from Tonquin and 
Cochin China. 

These slightly diverging lines of mountains yield 
gold, ores of silver and tin, and precious stones, as 
rabies and sapphires. Mountains in low latitudes 
have nothing of the severe character of those in less 
favoured climes. Magnificent forests reach their 
summit ; trees yielding spices, dyes of brilliant tints, 
medicinal and odoriferous plants clothe their declivi- 
ties; and in the low grounds the fruits of India 
and China grow in perfection, in a soil which yields 
three crops of grain in the year. 

The crest of the Himalaya is of stratified crystal- 
line rocks, especially gneiss, with large granitic veins, 
and beds of quartz of huge magnitude. The zone 
between 15,000 and 18,000 feet above the level of 
the sea is formed chiefly of Palaeozoic strata ; granite 
is most frequent at the base, and probably forms the 
Ibundation of the chain. Strata of the comparatively 
modern age of the British oolites, occur at g^eat 
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elevations. These sedimentary formations, prevailing 
also on the acclivities of the Alps and Apennines, 
show that the epochs of elevation in parts of the earth 
widely remote from one another, if not simultaneous, 
were at least not very different. There can be no 
doubt that very great geological changes have taken 
place at a comparatively recent period in the Himalaya, 
and through an extensive part of the Asiatic continent. 
The Altai mountains, which form the northern 
margin of the table-land, are unconnected with the 
Ural chain ; they are separated from it by 400 miles 
of a low marshy country, part of the steppe of the 
Kirghiz, and by the Dalai mountains, a low range 
never above 2000 feet high, which runs between the 
64th meridian and the left bank of the Irtish. The 
Altai chain rises on the right bank of that river, at 
the north-west angle of the table-land, and extends 
in a serpentine line to the Pacific, south of the Gulf 
of Okhotzk, dividing the high lands of Tartary and 
China from the wastes of Asiatic Siberia. Under 
various names, its branches skirt the north-west side 
of the* Sea of Okhotzk, and thence stretching to 
Behring's Straits, it ends at Eastern Cape, the most 
eastern extremity of the old continent, the whole 
length of the chain being 4500 miles. The breadth 
of this chain varies from 400 to 1000 miles, but 
towards the 105th meridian it is contracted to about 
150 by a projection of the desert of the Great Gobi. 
Its height bears no proportion to its length and 
breadth. The Altai, the only part of the chain 
properly so called, can only be regarded as a sue- 
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cession of terraces of a swelling outline, descending 
by steps from the table-land, and ending in the pro- 
montories on the Siberian plains. There are nu-* 
merous large lakes on these terraces and in the 
valleys, as in the mountain systems of Europe. The 
general form of this part of the chain is monotonous 
from the prevalence of straight lines and smooth 
rounded outlines — ^long ridges with flattened sum- 
mits or small table-lands not more than 6000 feet 
high, which rarely attain the line of perpetual 
congelation: snow, however, is permanent on the 
Korgon table-land, 9900 feet above the sea, supposed 
to be the culminating point of this part of the chain. 
These table-lands bear a strong resemblance to those 
in the Scandinavian mountains in baldness and ste- 
rility, but their flanks are clothed with forests, verdant 
meadows, and pastoral valleys. 

East of the 86th meridian this region of low 
mountains splits into three branches, enclosing lon- 
gitudinal valleys for 450 miles. The Sayansk and 
Zongnou mountains, which are the northern and 
central branches, form a mountain-knot nearly as 
large as England, which projects like a huge pro- 
montory on the Siberian plains * west of Lake Baikal, 
and is celebrated for the richness of its mines. 
The third branch, which is the Ulangomula, lies 
south of Lake Oubsa. The principal part of the 
Baikal group is 500 miles long, from 10 to 60 wide, 
high, and snow-capped, and said to be without 
glaciers. It flanks Lake Baikal on the north, the 
^ Jolm8ton*8 Physical Atlas. 
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largest of Alpine lakes, so embedded in a knot of 
mountains, partly granitic, partly volcanic, that 
rocks and pillars of granite rise from its bed. 
The mountains south of the lake are but the face 
of the table-land y a traveller ascending them 
finds himself at once in the desert of Gobi, which 
stretches in unbroken sadness to the great wall of 
China. 

The Daouria mountains^ a volcanic portion of the 
Altai, which borders the table-land on the north- 
east, follow the Baikal chain ; and ^rther east, at 
the sources of the Aldan, the Alta'i range takes the 
name of the Yablonnoi Khrebet, and stretches south 
of the Gulf of Okhotzk to the coast of the Pacific 
opposite to the island of Saghalian ; while another 
part, 1000 miles broad, fills the space between 
the Gulf of Okhotzk and the river Lena, and then, 
bending to the north-east, ends in the peninsula of 
Kamtchatka. Between the western end of Lake 
Baikal and the Yablonnoi Khrebet the mountain- 
chains are parallel, and extend fix)m the W.S.W. to 
the E.N.E., which is the general direction of the 
high lands in the most easterly regions of Asia. 

A great part of the Altai chain is unknown to 
Europeans ; the innumerable branches that penetrate 
the Chinese empire are completely so ; those belong- 
ing to Russia abound in a great variety of precious 
and rare metals and minerals — silver, copper, and 
iron. In the Yablonnoi range and other parts there 
are whole mountains of porphyry, with red and green 
jasper ; coal is also found ; and in a l^ranch of the 
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Altai between the rivers Obi and Yenissei there are 
mines of coal which, having been set on fire by light- 
ning, have continued to bum for more than a cen- 
tury. The Siberian mountains far surpass the Andes 
in the richness of their gold mines. The eastern 
flank of the Ural chain, and some of the northern 
spurs of the Altai, have furnished a vast quantity of 
gold ; but a region as large as France has lately been 
discovered in Siberia covered with the richest gold 
alluvium, lying above rocks abounding in that metal. 
The precious metals of the Ural and Altai are situ- 
ated principally in metamorphic rocks, adjacent to 
the greenstones, syenites, and serpentines that have 
caused their change; and as the same formation 
prevails throughout the greater part of the Altai and 
Aldan chains almost to Kamtchatka, there is every 
reason to believe that the whole of that vast region 
is auriferous : besides, as many of the northern ofisets 
of the Altai are particularly rich, it may be concluded 
that the southern branches in the Chinese empire 
are equally so. Thus Southern Siberia and Chinese 
Tartary form an auriferous district, probably greater 
in area than all Europe, which extends even to our 
dominions in Hindostan, where the formations con- 
taining gold are unexplored.^ 

The sedimentary deposits in this extensive moun- 
tain-range are more ancient than the granite, syenite, 
and porphyries; consequently these igneous rocLs 
have not here formed part of the original cnist of 
the globe. Bocks of the FalsBozoic series occupy 

^ Sir Boderick I. MurchisoD. 



104 PHYSICAL GEOGRAPHY. CHAP. TV. 

the greater part of the Altai', and probably there are 
none more modem. There are no yolcanic rocks 
properly speaking, ancient or modem, west of the 
Yenissei, but they abomid to the east of that river, 
even to Kamtchatka, which is full of them. 

The physical characters and the fossil remains of 
this extensive mountain system have little relation 
with the geological formations of Europe and Ame- 
rica. Eastern Siberia seems even to form an insu* 
lated district by itself, and that part between the 
town of Yakoutzk and the mouth of the Lena ap- 
pears to have been raised at a later period than the 
part of Siberia stretching westward to the Sayansk 
mountains ; moreover, the elevation of the western 
part of the Altai was probably contemporaneous 
with that of the Ural mountains.^ On the whole, the 
chains in the direction of parallels of latitude in the 
Old Continent are much more numerous and exten-* 
sive than those in the direction of the meridian ; and 
as they lie chiefly towards the equator, the internal 
forces that raised them were probably modified by 
the rotation of the earth. 

The table-land of Tibet is only 4000 feet above 
the sea towards the north, but it rises in Little Tibet 



* From the observations of Sir Roderick Murchison, M. 
Middendorfy M. de Yemeail, and Count Keyserling, it appears 
also that the low land of Siberia has been extended smce the 
existing species of shell-fish inhabited the northern seas ; a 
circnmstance that may have rendered the Siberian climate still 
more severe, and materially affected that of all the northern 
parts of Europe and Asia. 
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to between 11,000 and 12,000 feet. The Euen-lun^ 
the most southerly of the two diagonal mountain- 
chains that cross the table-land, begins at the Hin- 
doo Coosh, in latitude 35^ 30', being, in fact, a branch 
of that chain, and extends eastward in two branches, 
which surround the lake Tengpri-Nor, and again unite 
in the K'han of eastern Tibet. The most southerly 
of the two branches known as the Ice Mountains, 
and which is crossed by the Eara-Eorum Pass, 
18,600 feet above the sea, maintains a curved course 
parallel to the Himalaya, and then bends north towards 
the Kuen-lun, which pursues a more direct line across 
the table-land. Chains more or less connected with 
these form an elevated mountain plain round Lake 
Koko-Nor, nearly in the centre of the table-land, 
from whence those immense mountain-ranges diverge 
which render the south-western provinces of China 
the most elevated region on earth. The country of 
Tibet lying between the Himalaya and the Kuen- 
lun consists of rocky mountainous ridges, extend- 
ing from N.W. to S.E., separated by long valleys, 
in which flow the upper courses of the Brahmapootra, 
Sutlej, and Indus. According to lieuL Strachey, the 
sacred lakes of Manasa, in Great Tibet, and the sur- 
rounding country, are 15,250 feet above the sea — 
higher than Monte Bosa, the second giant of the 
Alps. In this elevated region wheat and barley 
grow, and many of the fruits of southern Europe 
ripen. The city of H'Lassa, in eastern Tibet, the 
residence of the Grand Lama, is surrounded by vine- 
yards, and is called by the Chinese the ^^ B^dm of 
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Pleasure.*' There are some trees in this country; 
but the ground in cultivation bears a small proportion 
to the grassy steppes, which extend in endless mono- 
tony, grazed by thousands of the shawl-wool goats, 
sheep, and cattle. There are many lakes in the 
table-land : some about Ladak contain borax ^ — a 
salt very useful in the arts, found only here. 

In summer the sun is powerful at mid-day, the air 
is of the purest transparency, and the azure of the 
sky so deep that it seems black as in the darkest 
night. The rising moon does not enlighten the 
atmosphere, no warning radiance announces her 
approaxsh, till her limb touches the horizon, and the 
stars shine with the distinctness and brilliancy of 
suns. In southern Tibet the verdure is confined to 
favoured spots ; the bleak mountains and high plains 
are sternly gloomy — ^a scene of barrenness not to be 
conceived. Solitude reigns in these dreary wastes, 
where there is not a tree, nor even a shrub to be 
seen of more than a few inches high. The scanty, 
short-lived verdure vanishes in October; the country 
then looks as if fire had passed over it, and cutting 
dry winds blow with irresistible fury, howling in the 

^ Borax (borate of soda), for a long time exclusively brought 
from Tibet, is now manufactured in large quantities, by com- 
bining boradc acid with soda. Boracic acid exists in abun- 
dance in the hot springs of Monte Cerboli and Castel Nuovo 
in Tuscany, and in an extinct crater of the Island of Volcano, 
one of the Lipari group ; but Tibet appears to be the only 
place where native Borax, or Tincal, is found. Borax and 
Boracic acid are extensively used as fluxes in the making of 
glass, &c. 
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bare mountains, whirling the snow through the air, 
and freezing to death the unfortunate traveller be- 
nighted in their defiles. 

Yarkand and Khotan, provinces of Chinese Tar- 
tary, which lie beyond the two diagonal chains, are 
less elevated and more fertile than Tibet ; yet it is so 
cold in winter that the river Yarkiang is frozen for 
three months. They are watered by five rivers, and 
contain several large cities ; Yarkand, the most con- 
siderable of these, is the emporium of commerce be- 
tween Tibet, China, Turkistan, Bookahra, and Persia 
and Kussia. Gold, rubies, silk, and other produc- 
tions are exported. 

The Tartar range of the Thian-Shan is very high ; 
the Bogda Oola, or ^^ Holy Mountain," near Lake 
Lop, its highest point, is always covered with snow, 
and it has two active volcanoes, one on each side. 
This range runs along the 42nd parallel of north 
latitude, forming at its western extremity a moun- 
tain-knot with the Beloot Tagh, in the centre of 
which lies the small table-land of Pamir, 15,630 
feet high, called by the natives the Bami Dunya, 
or " Terraced Roof of the "World." Its remarkable 
elevation was first described by the celebrated Vene- 
tian traveller Marco Polo, six centuries ago. The 
Amu or Oxus issues from the western extremity of 
the small Alpine lake Sir-i-Kol,^ situated on this 
elevated plateau; and the rivers of Yarkund and 
Kokan also rise towards the eastern side of the same 

» Lieat. Wood, Voyage to the Source of the River Oxus, 
1 voL, 8vo. 



108 PHYSICAL 6E0GRAPHT. CHAP. IT. 

plain, which is intensely cold in winter, and in sum- 
mer is alive with flocks of sheep and goats. Snow 
lies deep on the Thian-Shan range in winter, yet 
little Mis on the plains on account of the dryness of 
the air. There are only two or three showers of rain 
annually on these mountains, for a very short time, and 
the drops are so minute as scarcely to wet the ground, 
yet the streams from them suflice for irrigation. 

Zimgary, or Mongolia, the country between the 
Thian-Shan and the Altai, is hardly known, further 
than that its grassy steppes, intersected by many 
lakes and offsets firom the Alta'i, are the pasture- 
grounds of the wandering Kirghiz. 

The remarkable feature of the table-land is the 
desert of the Great Gobi, which occupies an, area of 
300,000 square miles in its eastern extremity, inter- 
rupted only by a few spots of pasture and low bushes. 
Wide tracts are flat and covered with small stones 
or sand, and widely separated from one another are 
low hills destitute of wood and water; its general 
elevation is 4220 feet above the sea, but it is inter- 
sected from west to east by a depressed valley, aptly 
named Shamo, or the ^^ Sea of Sand,'' which is also 
mixed with salt. West from it lies the Han-Hai, 
the ^^ Dry Sea," a barren plain of shifting sand 
blown into high ridges. Here, as in all deserts, the 
summer sun is scorching, no rain falls, and when 
thick fog occurs it is only the precursor of fierce 
winds. All the plains of Mongolia are intensely 
cold in winter, because the hills to the north are too 
low to screen them from the polar blast, and being 
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higher than the Siberian deserts, they are bitterly- 
cold ; no month in the year is free, from firost and 
snow, yet it is not deep enough to prevent cattle 
from finding pasture. Sandy deserts like that of the 
Great Gobi occupy much of the country south of 
the Chinese branches of the Altai. 

Such is the stupendous zone of high land that 
girds the old continent throughout its whole length. 
In the extensive plains on each side of it several 
iBdependent mountain systems rise, though much 
inferior to it in extent and height. 
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CHAPTER V. 

Secondary Mountain Systems of the Great Continent — That of 
ScandJnayia — Great Britain and Ireland — The Ural Moun- 
tains — The Great Northern Plain. 

The Great Northern Plain is broken by two masses 
of high land, in every respect inferior to those de- 
scribed ; they are the Scandinavian system and the 
Ural momitains, the arbitrary limit between Europe 
and Asia. 

The rang^ of primary mountains which has given 
its form to the Scandinavian peninsula begins at 
Cape Lindesnaesy the most southerly point of Nor- 
way, and, after running along its western coast 1000 
miles in a north-easterly direction, ends at Cape 
Nord Kyn, on the Polar Ocean, the extremity 
of Europe. The highest elevation of this chain is 
not more than 8412 feet. It has been compared to 
a great wave or billow, rising gradually from the 
east, which, after having formed a crest, &lls 
perpendicularly into the sea in the west. There are 
3696 square miles of this peninsula above the line of 
perpetual snow. 

The southern portion of the chain consists of 
ridges following the general direction of the range, 
150 miles broad. At the distance of 360 miles from 
Cape Lindesnaes the mountains form a single elevated 
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mass, terminated by a table-land which maintains an 
altitude of 4500 feet for 100 miles. It slopes towards 
the east, and plimges at once in high precipices into 
a deep sea on the west. 

The surface is barren, marshy, and bristled with 
peaks; besides an area of 600 square leagues is 
occupied by the Suae Braen, the greatest mass of per- 
petual snow and glaciers on the continent of Europe. 
A prominent cluster of mountains follows, from 
whence a single chain, 25 miles broad, maintains 
an uninterrupted line to the island of Megaree, 
where it terminates its visible career in North Cape, 
a huge barren rock perpetually lashed by the surge 
of the Polar Ocean, but from the correspondence in 
geological structure it must be continued under the 
sea to where it reappears, according to M. Bone, in 
the schistose rocks of Spitzbergen. Offsets from 
these mountains cover Finland and the low rocky 
table-land of Lapland ; the valleys and countries 
al<mg the eastern side of the chain abound in forests 
and Alpine lakes. 

The iroa-bound coast of Norway is a continued 
series of rocky islands, capes, promontories, and 
precipitous cliffs, rent into chasms which penetrate 
miles into the heart of the mountains. These chasms, 
or fiords, are either partly or entirely filled by arms 
of the sea ; in the former case the shores are fertile 
and inhabited, and the whole country abounds in the 
most picturesque scenery. Fiords are not peculiar 
to the coast of Norway ; they are even more ex- 
tensive in Greenland and Iceland, and of a more 
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stern cbaracter, overhung by snow-clad rocks and 
glaciers. 

As the Scandinavian mountains, those of Feroe, 
Britain, Ireland, and the north-eastern parts of Ice* 
land have a similar character, and follow the same 
general directions, they must have been elevated by 
forces acting in parallel lines, and therefore may be 
regarded as belonging to the same system. 

The Feroe islands, due west from Norway, rise at 
once in a table-land 2000 feet high, bounded by pre- 
cipitous cliffs, which dip into the ocean. 

The rocky islands of Zetland and those of Orkney 
form part of the mountain system of Scotland ; the 
Orkney islands have evidently been separated from 
the mainland by the Pentland Firth, where the cur- 
rents run with prodigious violence. The north- 
western part of Scotland is a table-land from 1000 
to 2000 feet high, which ends abruptly in the 
sea, covered with heath, peat-mosses, and pasture. 
The general direction of the Scottish mountainsy 
like those of Scandinavia, is from north-east to south- 
west, divided by a long line of lakes in the same 
direction, extending from the Moray Firth com- 
pletely across the island to south of the island of 
Mull. Lakes of the most picturesque beauty abound 
among the Scottish mountains. The Grampian 
hills, with their offsets and some low ranges, fill the 
greater part df Scotland north of the Clyde and 
Forth. Ben Nevis, only 4368 feet above the sea, 
is the highest mountain in the British islands. 

The east coast of Scotland is generally bleak, 
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though in many paxts it is extremely fertile, and 
may be cited as a model of good cultivation ; and 
the midland and southern counties are not inferior 
either in the quality of the soil or the excellence of 
the husbandry. To the west the country is wildly 
picturesque ; tiie coast of the Atlantic, penetrated 
by the sea, which is covered with iskinds, bears it 
strong resemblance to that of Norway. 

There cannot be a doubt that the Hebrides formed 
part of the mainland at some remote geological 
period, since they follow the direction of the moun- 
tain system in two parallel lines of islands, of rugged 
and imposing aspect, never exceeding the height of 
3200 feet. The undulating covintry on the borders of 
Scotland becomes higher in the west of England 
and North Wales, where the hills are wild, but the 
yalleys are cultivated like gardens, and the English 
lake scenery is of the most gentle beauty. 

Evei^een Ireland is mostly a mountainous 
country, and opposes to the Atlantic storms an iron- 
bound coast of the wildest aspect ; but it is rich in 
arable land and pasture, and possesses the most 
picturesque lake scenery r indeed, freshwater lakes 
in the mountsdn valleys, so peculiarly characteristic 
of the European system, are the great ornaments of' 
the high lands of Britain. 

Various parts of the British islands were dry land 
while most of the continent of Europe was yet below 
the ancient ocean. The high land of Lammermuir 
and the Grampian hills in Scotland, and those of 
Cumberland in England, were raised befcNre th& 

yoL. I. I 
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Earskaia Gulf, in the Polar Ocean, though it may 
be said to terminate in dreary rocks on the west side 
of Nova Zembla. The Ural range is about the 
height of the mountains in the Black Forest or the 
Vosges; and, with few exceptions, it is wooded to 
the top, chiefly by the Pinus cembra. The im- 
mense mineral riches of these mountains— gold, 
platina, magnetic iron, and copper — ^lie on the Si- 
berian side, and mostly between the 54th and 60th 
degrees of north latitude: the only part that is 
colonized, and one of the most industrious and 
civilized regions of the Russian empire. To the 
south the chain is pastoral, about 100 miles broad, 
consisting of longitudinal ridges, the highest of 
which does not exceed 3498 feet : in this part dia- 
monds are found. To the north of the mining 
district the narrow mural mass is covered with im- 
penetrable forests and deep morasses, altogether 
uninhabitable and unexplored. Throughout the 
Ural mountains there are neither precipices, trans- 
verse gorges, nor any of the characteristics of a 
hig'h chain ; the descent on both sides is so gentle 
that in many places it is difficult to know where the 
plain begins; and the road over the chain from 
Russia by Ekaterinburg is so low that it hardly 
seems to be a mountain-pass. The gentle descent 
and sluggishness of the streams produce extensive 
marshes along the Siberian base of the range. To 
the arduous and enterprising researches of Sir Ro- 
derick Murchison we are indebted for almost all we 
know of these mountains: he found them on the 

i2 
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western side to be composed of Silurian, Devonian, 
and carboniferous rocks, more or less altered and 
crystallized ; on the eastern declivity the mines are ' 
in metamorphic strata, mixed with rocks of igneous 
origin; and the central axis is of quartzose and 
chloritic rocks. 

The great zone of high land which extends along 
the old continent from the Atlantic to the shores of 
the Pacific Ocean divides the low lands into two 
very unequal parts. That to the north, only 
broken by the Ural range and the Valdai table- 
land of still less elevation, stretches from the 
Thames or the British hills and the eastern bank of 
the Seine to Behring's Straits, including more than 
190*" of longitude, and occupying an area of at least 
4,500,000 square geographical miles, which is a 
third more than all Europe. The greater part of it 
is perfectly level, with a few elevations and low hills, 
and in many places a dead level extends hundreds of 
miles. The country between the Carpathian and . 
TJral mountains is a flat, on which there is scarcely a 
rise in 1500 miles ; and in the steppes of southern 
Russia and Siberia the extent of level ground is 
immense. The mean absolute height of the flat 
provinces of France is 480 feet. Moscow, the 
highest point of the European plain^ is also 480 feet 
high, from whence the land slopes imperceptibly to 
the sea, both on the north and south, till it absolutely 
dips below its level. Holland, on one side, would 
be overflowed, were it not for its dykes, and towards 
Astrakan the plain sinks still lower. With the 
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exception of the plateau of Ust-Urt, of no great 
elevation, situated between the Caspian and Aral, 
*and which is the extreme southern ridge of the 
Ural chain, the whole of that extensive country 
north and east of the Caspian Sea and around 
the Lake of Aral forms a vast cavity of 18,000 
square leagues, all considerably below the level of 
the ocean ; and the surface of the Caspian Sea itself, 
the lowest point, has a depression of rather more 
than 82 feet. 

The European part of the plain is highly culti- 
vated and very productive in the more civilized coun- 
tries in its western and middle regions and along the 
Baltic. The greatest amount of cultivated land lies 
to the north of the watershed which stretches from 
the Carpathians to the centre of the Ural chain, yet 
there are large heaths which extend from the ex- 
tremity of Jutland through Lunebourg and West- 
phalia to Belgium. The land is of excellent quality 
to the south of it. Bound Polkova and Moscow 
there is an extent of the finest v^etable mould, 
equal in size to France and the Spanish peninsula 
together, which forms part of the High Steppe, and 
is mostly in a state of nature. 

A large portion of the great plain is pasture-land, 
and wide tracts are covered with natural forests, 
especially in Poland and Russia, where there are 
millions of acres of pine, fir, and deciduous trees. 

The quantity of waste land in Europe is very great, 
and there are also many swamps. A morass as long 
as England extends from the 52nd parallel of lati- 
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tude, following the course of the river Prepit, a 
branch of the Dnieper, which runs through its 
centre. There are swamps at the mouths of many 
of the sluggish rivers in Central Europe. They 
cover 1970 miles in Denmark, and mossy quagmires 
occur frequently in the more northerly parts. 

Towards the eastern extremity of Europe the 
g^eat plain assumes the peculiar character of desert 
called a steppe^ a word supposed to be of Tartar 
origin, signifying a level waste destitute of trees : 
hence the steppes may vary according to the nature 
of the soil. They commence at the river Dnieper, 
and extend along the shores of the Black Sea. They 
include all the country north and east of the Caspian 
Lake and Independent Tartary ; and passing between 
the Ural and Altai mountains, they may be said to 
occupy all the low lands of Siberia. Hundreds of 
leagues may be traversed east from the Dnieper 
without variation of scene. A dead level of thin 
but luxuriant pasture, bounded only by the horizon, 
day after day the same unbroken monotony &tigues 
the eye. Sometimes there is the appearance of a 
lake, which vanishes on approach, the phantom of 
atmospheric refraction. Horses and cattle beyond 
number give some animation to the scene, so long as 
the steppes are green ; but winter comes in October, 
and then they become a trackless field of spotless 
snow. Fearful storms rage, and the dry snow is 
driven by the gale with a violence which neither 
man nor animal can resist, while the sky is clear and 
the Sim shines cold and bright above the earthly tur- 
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moil. The contest between spring and winter is 
long and severe, for 

*' Winter oft at once resumes the breeze. 
Chills the pale mom, and bids his driving sleets 
Deform the day, delightless.'* 

Yet when gentler gales succeed, and the waters run 
off in torrents through the channels which they cut 
in the soft ground, the earth is again verdant. The 
scorching summer's sun is as severe in its conse- 
quences in these wild regions as the winter's cold. 
In June the steppes are parched, no shower falls, 
nor does a drop of dew refresh the thirsty and rent 
earth. The sun rises and sets like a globe of fire, 
and during the day he is obscured by a thick mist 
from the evaporation. In some seasons the drought 
is excessive : the air is filled with dust in impalpable 
powder, the springs become dry, and cattle perish in 
thousands. Death triumphs over animal and vege- 
table nature, and desolation tracks the scene to the 
utmost verge of the horizon, a hideous wreck. 

Much of this country is covered by an excellent 
but thin soil, fit for com, which grows luxuriantly 
wherever it has been tried ; but a stiff cold clay at a 
small distance below the sur&ce kills every herb 
that has deep roots, and no plants thrive but those 
which can resist the extreme vicissitudes of climate. 
A very wide range is hopelessly barren. The country 
from the Caucasus, along the shores of the Black and 
Caspian Seas — a dead flat, twice the size of the Bri- 
tish islands — ^is a desert destitute of fresh water. 
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Saline efflorescences cover the surface like hoar- 
frost. Even the atmosphere and the dew are saline^ 
and many salt lakes in the neighbourhood of Astra- 
kan furnish great quantities of common salt and 
nitre. Saline plants, with patches of verdure few 
and far between, are the only signs of vegetable life, 
but about Astrakan there is soil and cultivation. 
Some low hiUs occur in liie country between the 
Caspian and the Lake of Aral, but it is mostly an 
ocean of shifting sand, often driven by appalling 
whirlwinds. 

Turkistan is a sandy desert, except on the banks 
of the Oxus and the Jaxartes, and as far on each side 
of them as canals convey the fertilising waters. To 
the north, barrenness gives place to verdure between 
the river Ural and the terraces and mountains of 
Central Asia, where the steppes of the Kirghiz afford 
pasture to thousands of camels and cattle belonging 
to these wandering hordes. 

Siberia is either a dead level or undulating sur« 
fiuje of more than 7,000,000 of square miles be- 
tween the North Pacific and the Ural mountains, 
the Polar Sea and the Altai range, whose terraces 
sind ofl&ets end in those plains, like headlands and 
promontories in the ocean. M. Middendorf, indeed, 
met with a chain of most desolate mountains on the 
shores of the Polar Ocean, in the country of the 
Samoides ; and the almost inapproachable coast far 
to the east is unexplored. The mineral riches of the 
mountains have brought together a population who 
inhabit towns of considerable importance along thQ 
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base of the Ural and Altai cliains, where the ground 
yields good crops and pasture ; and there are forests 
on the undulations of the mountains and on the 
plains. There are many hundred square miles of 
rich black mould covered with trees and grass, un- 
inhabited, between the river Tobol and the upper 
course of the Obi, within the limit where com would 
grow ; but even this valuable soil is studded with 
small lakes of salt and fresh water, a chain of which, 
300 miles long, skirts the base of the Ural mountains. 
North of the 62nd parallel of latitude com does 
not ripen on account of the biting blasts from the 
Icy Ocean which sweep supreme over these unpro- 
tected wastes. In a higher latitude, even the inter- 
minable forests of gloomy fir are seen no more : all 
is a wide-spreading desolation of salt steppes, bound- 
less swamps, and lakes of salt and fresh water. The 
cold is so intense there that the spongy soil is per- 
petually frozen to the depth of some hundred feet 
below the sur&ce ; and the sur&ce itself, not thawed 
before the end of June, is again ice-boimd by the 
middle of September, and deep snow covers the 
ground nine or ten months in the year. Happily 
gales of wind are not frequent during winter, but 
when they do occur no living thing ventures to face 
them. The Russian Admiral Wrangel, who tra- 
velled during the most intense cold from the mouth 
of the river Kolyma to Behring's Strait, g^ves an 
appalling account of these deserts. ^^ Here endless 
snows and ice-covered rocks boimd the horizon, 
nature lies shrouded in all but perpetual winter, 
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life is a constant conflict with privation and witb 
the terrors of cold and hunger — the g^ve of nature, 
which contains only the bones of another world. 
The people, and even the snow smokes, and this eva- 
poration is instantly changed into millions of needles 
of ice, which make a noise in the air like the sound 
of torn satin or thick silk. The reindeer take to 
the forest, or crowd together for heat, and the raven 
alone, the dark bird of winter, still cleaves the icy 
air with slow and heavy wing, leaving behind him a 
long line of thin vapour, marking the track of his 
solitary flight. The trunks of the thickest trees are 
rent with a loud noise, masses of rock are torn from 
their sites, the ground in the valleys is rent into 
yawning fissures, from which the waters that are 
underneath rise, giving off a cloud of vapour, and 
immediately become ice. The atmosphere becomes 
dense, and the glistening stars are dimmed. The 
dogs outside the huts of the Siberians burrow in the 
snow, and their howling, at intervals of six or eight 
hours, interrupts the general silence of winter."' 
In many parts of Siberia, however, the sun, though 
long absent from these dismal regions, does not leave 
them to utter darkness. The extraordinary brilliancy 
of the stars, and the gleaming snowlight, produce a 

^ In 1820 Admiral (then Lientenant) Wraogel travelled 
from the mouth of the Kolyma to Behring's Straits on sledges 
drawn by dogs, and made a bold bat vain attempt to reach the 
North Pole. Lieutenant Anjou, at the same time, sailed 
from the mouth of the Jana river, reached 76^ degrees of 
north latitude, and passed round the group of the New 
Siberian Islands. 
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kind of twilight, which is augmented by the splendid 
coruscations of the aurora borealis. 

The scorching heat of the summer's sun produces 
a change like magic on the southern provinces of 
the Siberian wilderness. The snow is scarcely gone 
before the ground is covered with verdure, and 
flowers of various hues blossom, bear their seed, and 
die in a few months, when Winter resumes his 
empire. A still shorter-lived vegetation scarcely 
covers the plains in the far north, and, on the 
shores of the Icy Ocean, even reindeer-moss grows 
scantily. 

The abundance of fur-bearing animals in the less 
rigorous parts of the Siberian deserts has tempted 
the Russians to colonize and build towns on these 
frozen plains. Yakutsk, on the river Lena, in 62^ 
1' 30" N. lat., is probably the coldest town on the 
earth. The ground^ is perpetually frozen to the 
depth of more than 400 feet, of which three feet 
only are thawed in summer, when Fahrenheit's ther- 
mometer is frequently 77^ in the shade ; and as there 
is in some seasons no frost for four months, larch 
forests cover the ground, and wheat and rye pro- 
duce from fifteen to forty fold. In winter the cold 
is so intense that mercury is constantly frozen two 
months, and occasionally even three. 

In the northern parts of Europe the Silurian, 
Devonian, and carboniferous strata are widely deve- 
loped, and more to the south they are followed in 
ascending order by immense tracts of the higher 
eeries of secondary recks, abounding in the huge 
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monsters of a fonner world. Very large and inte- 
resting tertiary basins fill the ancient hollows in 
many parts of the plain, which are crowded with 
the remains of animals that no longer exist. Of 
these the most important are the London, Paris, 
Vienna, and Moscow basins, with many others in 
the north of Germany and Russia ; and alluvial soil 
covers the greater part of the plain. In the east 
Sir Roderick Murchison has determined the boundary 
of a region twice as large as France, extending from 
the Polar Ocean to the southern steppes, and from 
beyond the Volga to the flanks of the Ural chain, 
which consists of a red deposit of sand and marl, full 
of copper in grains, belonging to the Permian system. 
This and the immense tract of black loam already 
mentioned are among the principal features of 
Eastern Europe. 



CHAP. yi. CHINESE PLAIBT. 125 



CHAPTER VI. 

The Sonthem Low Lands of the Great Continent, with their 
Secondary Tahle-Lands and Mountains. 

The low lands to the south of the great mountain 
girdle of the old continent are much broken by its 
ofi^ts, by separate groups of mountains, and still 
more by the deep indentation of bays and large seas. 
Situate in lower latitudes, and sheltered by mountains 
firom the cutting Siberian winds, these plains are of a 
more tropical character than those to the north ; but 
they are strikingly contrasted in their different parts 
— either rich in all the exuberance that heat, mois- 
ture, and soil can produce, or covered by wastes of 
bare sand — in the most advanced state of cultivation, 
or in the wildest garb of nature. 

The barren parts of the low lands lying between 
the eastern shores of China and the Indus bear a 
small proportion to the riches of a soil vivified by 
tropical warmth and watered by the periodical inun- 
dations of the mighty rivers that burst from the icy 
caverns of Tibet and the Himalaya. On the con- 
trary, the favoured regions in that part of the low 
lands lying between the Persian Gulf, the Euphrates, 
and the Atlas .mountains, are small when compared 
with the immense expanse of the Arabian and African 
deserts, scorched and calcined by an equatorial sun. 



/■ 
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The blessing of a mouniain-zoiie, pouring out its 
everlasting treasures of moisture, the life-blood of 
the soil, is nowhere more strikingly exhibited than 
in the contrast formed by these two regions of the 
globe. 

The Tartar country of Manchouria, watered by the 
river Amour, but little known to Europeans, lies 
immediately south of the Yablonnoi branch of the 
Altai chain, and consequently partakes of the desert 
aspect of Siberia, and, in its northern parts, even of 
the Great Gobi. It is partly intersected by moun- 
tains, and covered by dense forests ; nevertheless, 
oats grow in the plains, and even wheat in sheltered 
places. Towards Corea the country is more fertile ; 
in that peninsula there are cultivated plains at the 
base of its central mountain-range. 

China is the most productive country on the face 
of the earth; an alluvial plain of 210,000 square 
miles, formed by one of the most extensive river 
systems in the old world, occupies its eastern part. 
This plain, seven times the size of Lombardy, is no 
less fertile, and perfectly irrigated by canals. The 
Great Canal traverses the eastern part of the plain for 
700 miles, of which 500 are in a straight line of con- 
siderable breadth, with a current in the greater part 
of it. Most of the plain is in rice and garden 
grounds, the whole cultivated with the spade. The 
tea-plant grows on a low range of hills between the 
30th and 32nd parallels of north latitude, an offset 
from the Pe-ling chain. The cold in winter is 
much greater than in the corresponding European 
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latitudes, and the heat in summer is proportionally 
excessive. 

The Indo-Chinese peninsula, lying between China 
and the river Brahmapootra, has an area of 77,700 
square miles, and projects 1500 miles into the ocean. 
The plains lying between the offsets descending from 
the east end of the Himalaya, and which divide it 
longitudinally, as before mentioned, are very exten- 
sive. The Birman empire alone, which occupies the 
valley of the Irrawaddy, is said to be as large as 
France, and not less fertile, especially its southern 
part, which is the granary of the empire. Magnifi- 
cent rivers intersect the alluvial plains, whose soil 
they have brought down from the table-land of Tibet, 
and still continue to deposit in great quantities in the 
deltas at their mouths. 

The plains of Hindostan extend 2000 miles along 
the southern slopes of the Himalaya, between the 
Brahmapootra and the Indus, and terminate on the 
south in the Bay of Bengal, the table-land of the 
Deccan, and the Indian Ocean — a country embracing 
in its range every variety of climate from tropical 
heat and moisture to the genial temperature of 
southern Europe. 

The valley of the Ganges is one of the richest on 
the globe, and contains a greater extent of vegetable 
mould, and of land under cultivation, than any other 
country in this continent, except perhaps the Chi- 
nese empire. In its upper part, Sirhind and Delhi, 
the seat of the ancient Mogul empire, still rich in 
splendid specimens of Indian art, are partly arid, 
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although in the latter there is fertile soil. The 
country is beautiful where the Jumna and other 
streams unite to form the Ganges. These rivers are 
often hemmed in by rocks and high banks, which in 
a great measure prevent the periodical overflow of 
the waters; this, however, is compensated by the 
coolness and moisture of the climate. The land 
gradually improves towards the east, as it becomes 
more flat, till at last there is not a stone to be seen 
for hundreds of miles down to the Gulf of Bengal. 
Wheat and other European grain are produced in 
the upper part of this magnificent valley, while in 
the south every variety of Indian fruit, rice, cot- 
ton, indigo, opium, and sugar, are the staple conmio- 
dities. The ascent of the plain of the Ganges from 
the Bay of Bengal is so gradual that Saharampore, 
nearly at the foot of the Himalaya, is only 1100 feet 
above the level of Calcutta; the consequence of 
which is that the Ganges and Brahmapootra, with 
their branches, in the rainy season between June and 
September, lay Bengal under water for hundreds of 
miles in every direction, like a great sea. When the 
water subsides, the plains are verdant with rice and 
other grain ; but when harvest is over, and the heat 
is intense, the scene is changed — the country, divest^ 
of its beauty, becomes parched and dusty everywhere, 
except in the extensive jungles. It has been esti- 
mated that one-third of the British territory in India 
is covered with these rank marshy tracts.* 

1 The estunate was made by Lord Comwallis, and con- 
firmed by Mr. Colebrooke. 
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The peninsula of Hindostan is occupied by the 
triangular-shaped table*land of the Deccan, which is 
much lower, and totally unconnected with the table- 
land of Tibet. It has the primary ranges of the 
Ghauts on the east and west, and the Yendhya 
mountains on the north, sloping by successive levels 
to the plains of Hindostan Troper, A trace of the 
general equatorial direction of the Asiatic high land 
is still perceptible in the Yendhya mountains, some- 
times called the central chain of India, and in the 
Saulpoora range to the south, both being nearly 
parallel to the Himalaya.^ The surface of the Dec- 
can, between 3000 and 4000 feet above the sea, is a 
combination of ]4ains, ridges of rock, and insulated 
flat-topped hills, which are numerous, especially in 
its north-eastern parts. These solitary and almost 
inaccessible hdghts rise abruptly from the plains, 
with aU but perpendicular sides, which can only be 
scaled by steps cut in the rock, or by very dangerous 
paths. Many are fortified, and were the strongholds 
of the natives, but they never have withstood the 
determined intrepidity of British soldiers. 

The peninsula terminates with the table-land of 
the Mysore, 7000 feet above the sea, surrounded by 
the Nilgherry or Blue Mountains, which rise 2941 
feet h^her. 

The base of this plateau, and indeed of all the 
Deccan, is g^ranite, and there are also many syenitic 
and trap rocks, with abundance of primary and 
secondary fossiliferous strata. Though possessing 

1 Johnston's Physical Atlfts. 
VOL. I. K 
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the diamond mines of Golconda, the true riches of 
the country consist in its vegetable mould, which 
in the Mysore is 100 feet thick, an inexhaustible 
source of fertility. The sea-coasts on the two sides 
of the peninsula are essentially different ; that of 
Malabar on the western side is rocky, but in many 
parts well cultivated, and its mountains covered with 
forests form a ccHitinuoos wall of very simple struc- 
ture, 510 miles long, and rather more than 5000 
feet high. On the coast c^ Coromandel the moun- 
tains are bare, lower, frequently interrupted, and the 
wide maritime plains are generally parched. 

The island of Ceylon, nearly equal in extent to 
Ireland, is almost joined to the southern extremity 
of the peninsula by sandbanks and small islands, 
between wliich the water is only six feet deep in 
spring-tides. The Sanscrit name of the ^^ Resplen- 
dent" may convey some idea of this island, rich and 
fertile in soil, adorned by lofty mountains, numerous 
streams, and primeval forests ; in addition to which 
it is rich in precious stones, and has the pearl oyster 
on its coast. 

The Asiatic low lands are continued westward 
from the Indian peninsula by the Punjab and the 
great Indian desert. " The Punjab, or country of 
the five rivers," lies at the base of the Western 
Himalaya. Its most northern part consists of fer- 
tile terraces highly cultivated, and valleys at the 
foot of the mountains. It is very productive in the 
plain within the limits of the periodical inundations 
of the rivers, and where it is watered by canals ; in 
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Other parts it is pastoral. The kingdom of Lahore 
occupies the chief part of the Punjab, and the city 
of that name near the Ravee, the ancient Hydraotes, 
once the rival of Delhi, lies on the high road from 
Persia to India, and was made the capital of the 
kingdom by Runjeet Sing. The lower valley of the 
Indus throughout partakes of the character of the 
Punjab ; it is fertile only where it is within reach of 
water ; much of it is delta, which is occupied by rice- 
grounds ; the rest is pasture, or sterile salt marshes. 

South of the Punjab, and between the fertile 
plains of Hindostan and the left bank of the Indus, 
lies the great Indian desert, wliich is about 400 
miles broad, and becomes more and more arid as it 
approaches the river. It consists of a hard clay, 
covered with shifting sand, driven into high* waves 
by the wind, with some parts that are verdant after 
the rains. In the province of Cutch, south of the 
desert, a space of 7000 square miles, known as the 
Run of Cutch, is alternately a sandy desert and an 
inland sea. In April the waves of the sea are 
driven over it by the prevailing winds, leaving only 
a few grassy eminences, the resort of wild asses. 
The desert of Mekran, an equally barren tract, 
extends along the Gulf of Oman from the mouths 
of the Indus to the Persian Gulf: in some places, 
however, it produces the Indian palm and the aro- 
matic shrubs of Arabia Felix. It was the line 
followed by Alexander the Great returning with hb 
army from India. 

The scathed shores of the Arabian Gulf, where 

k2 
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not a blade of gprass freshens the arid sands, and the 
uncultivated valleys of the Euphrates and Tigris, 
separate Asia from Arabia and Afirica, the mast 
desert regions in the old world. 

The peninsula of Arabia, divided into two parts 
by the Tropic of Cancer, is about four times the 
size of France. No rivers, and few streams or 
springs neurit the thirsty land, whose barren sands 
are scorched by a fierce sun. The central part is a 
table-land of moderate height, which however is said 
to have an elevation of 8000 feet in the province of 
Haudramaut. To the south of the tropic it is an 
almost interminable ocean of drifting sand, wafted 
in clouds by the gale, and drefeuled even by the 
wandering Bedouin. At wide intervals, long narrow 
depressions cheer the eye with brushwood and ver- 
dure. More to the north, mountains and hills cross 
the peninsula from S.E. to N.W., enclosing culti- 
vated and fine pastoral valleys adorned by groves of 
the date-palm and aromatic shrubs. Desolation once 
more resumes its d(»nain where the table-land sinks 
into the Syrian desert, and throughout the rest of its 
circumference it descends in terraces or parallel 
ranges of mountains and hiUs to a flat sandy coast 
from 30 to 100 miles wide, which surrounds the 
greater part of the peninsula, from the mouths of 
the Euphrates to the Isthmus of Suez. The hills 
come close to the beach in the province of Oman, 
which is traversed by chains, and broken into piles 
of arid mountains not more than 3500 feet high, 
with the exception of the Jebel Okkdar, which is 
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6000 feet above the sea, and is cleft by temporarj 
streams and fertile valleys. Here the ground is 
cultivated and covered with verdure, and still far- 
ther south there is a line of oases fed by subterraneous 
springs, where the fruits common to Persia, India, 
and Arabia are produced. 

The south-eastern coast is scarcely known, except 
towards the provinces of Haudramaut and Yemen, 
or Arabia Felix, where ranges of mountains, some 
above 5000 feet high, line the coast, and in many 
places project into the ocean, sometimes forming 
esculent harbours, as that of Aden, which is pro- 
tected by projecting rocks. In the intervals there 
are towns and villages, cotton-plantations, date- 
groves, and cultivated ground. 

On the northern side of these granite ranges, 
where the table«-land is 8000 feet above the sea, and 
along the edge of the desert of £1 Aklaj in Haudra- 
maut, there is a tiact of sand so loose and so very 
fine, that a plummet was sank in it by Baron Wrede 
to the depth of 360 feet without reaching the bot- 
tom. There is a tradition in the country that the 
Sabeean army of King Suffi perished in attempting 
to cross this desert. Arabia Felix, which merits its 
name, is the only part of that country with perma- 
nent streams, though they are small. Here also the 
mountains and fertile ground run' far inland, pro- 
ducing grain, pasture, coffee, odoriferous plants, and 
gums. High cliffs line the shores of the Indian 
Ocean and the Strait of Bab-el-man-deb — ^'the 
Gate of Tears." The fertile country is continued a 
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considerable way along the coast of the Eed Sea, 
but the character of barrenness is resumed by de- 
grees, till at length the hills and intervening ter- 
racesy on which Mecca and Medina, the holy cities 
of the Mahomedans, stand, are sterile wastes wher- 
ever springs do not water them. The blast of the 
desert, loaded with burning sand, sweeps over these 
parched regions. Mountains skirt the table-land to 
the north ; and the penini^la, between the Gulfs of 
Akabah and Suez on the Bed Sea, the Eliath of 
Scripture, b filled by the mountain-group of Sinai 
and Horeb. Jebel Houra, Mount Horeb, on which 
Moses received the Ten Commandments, is 8593 
feet high, surrounded by higher mountains, which 
are covered with snow in winter. The group of 
Sinai abounds in springs and verdure. At its north- 
em extremity lies the desert of £1-Teh, 70 miles 
long and 30 broad, in which the Israelites wandered 
forty years. It is covered with long ranges of high 
rocks, of most repulsive aspect, rent into deep clefts 
only a few feet wide, hemmed in by walls of rock 
sometimes 1000 feet high, like the deserted streets 
of a Cyclopean town. The journey from Sinai to 
Akabah, by the Wadee-el-Ain or Valley of the 
Spring, is perfectly magnificent, and the site of 
Fetra itself is a tremendous confusion of black and 
brown mountains. It is a considerable basin closed 
in by rocks, with chasms and defiles in the preci- 
pices. The main street is 2 miles long, and not 
more than from 10 fo 30 feet wide, enclosed between 
perpendicular rocks from 100 to 700 feet high} 
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wluch so nearly meet as to leave only a strip of sky. 
A stream runs through the street which must once 
have heen a considerable torrent, and the precipitous 
rocks are excavated into thousands of caverns once 
inhabited — into conduits, cisterns, flights of steps, 
theatres, and temples, forming altogether one of the 
most wonderful remains of antiquity. The whole of 
Arabia Petrea, Edom of the sacred writers, presents 
a scene of appalling desolation, completely fulfilling 
the denunciation of prophecy.' 

A sandy desert, crossed by low limestone ridges, 
separates the table-land of Arabia from the habitable 
part of Syria, which the mountains of Lebanon divide 
into two narrow plains. These mountains may 
almost be considered offsets from the Taurus chain ; 
at least they are joined to it by the wooded range of 
Gawoor, the ancient Amanus, impassable except by 
two defiles, celebrated in history as the Amanic and 
Syrian dates. The group of Lebanon begins with 
the Jebel Okrab (Mount Casius), which rises ab- 
ruptly from the sea in a single peak to the height 
of 7000 feet, near the mouth of the Orontes. From 
thence the chain runs south, at a distance of about 
twenty miles from the shores of the Mediterranean, 
in a continuous line of peaks to the sources of the 
Jordan, where it splits into two nearly parallel naked 
branches, enclosing the wide and fertile plain of 
Beka or Ghor, the ancient Codo-Syria, in which are 
the ruins of Balbec. 

' From Miss Martineaa's spirited and picturesque account 
of her joamey to Egypt and Syria. 
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mountains — as Cannel, Bashan, and Tabor — are 
luxuriantly wooded, and many of the valleys are 
fertile, especially the valley of the Jordan, which 
has the appearance of pleasure-grounds with groves 
of wood and aromatic plants, but almost in a state 
of nature. One side of the Lake of Tiberias in 
Gralilee is savage; on the other there are gentle 
hills and wild romantic vales, adorned with palm- 
trees, olives, and sycamores — a scene of calm solitude 
and pastoral beauty. Jerusalem stands on a decli^ 
vity encompassed by severe stony mountains, wild 
and desolate. The greater part of Syria is a desert 
compared with what it formerly was. Mussulman 
rule has blighted this &ir region, once flowing with 
milk and honey — the Land of Promise. 

Farther south desolation increases; the valleys 
become narrower, the hills more denuded and 
rugged, till, south of the Dead Sea, their dreary 
aspect announces the approach of the desert. 

The valley of the Jordan affords the most re- 
markable instance known of the depression of the 
land below the general level of the ocean. This 
hollow, which extends from the Gulf of Akabah on 
the Red Sea to the bifurcation of Lebanon, is 620 
feet below the Mediterranean at the Lake of Tiberias, 
and the acrid waters of the Dead Sea have a de- 
pression of 1300 feet.^ The lowness of the valley 

^ By the trigonometrical measarement of Migor Anthony 
Symonds, confirmed by French authorities, and adopted by 
Baron Humboldt, the depression of the Dead Sea is, as stated 
in the text, 1300 feet; bat MM. Bertou and Russiger made it 
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The Lebanon branch terminates at the sea near 
the mouth of the river Leontes, a few mileB north of 
the city of Old Tyre ; while the Anti-Libanus, which 
b^ns at Mount Hermon, 9000 feet high, runs west 
of the Jordan through Palestine in a winding line, 
till its last spurs, south of the Dead Sea, sink into 
rocky ridges on the desert of SinaL 

The tops of all these mountains, from Scanderoon 
to Jerusalem, are covered with snow in winter ; it is 
permanent on Lebanon only, whose absolute eleva- 
tion is 9517 feet. The preeipices are terrific, the 
springs abundant, and the spurs of the mountains 
are studded with villages and convents; there are 
forests in the higher grounds, and low^ down vine- 
yards and gardens. Many of^ts from the Anti- 
Libanus end in preeipices on the coast between 
Tripoli and Beyrout, among which the scenery is 

. superb. 

I The valleyis and plains of Syria are full of rich 

v^etable mould, particularly the plain of Damascus, 
which is brilliantly verdant, though surrounded by 
deserts, the barren uniformity of which is relieved on 
the east by the broken columns and ruined temples 
of Palmyra (Tadmor). The Assyrian wilderness, 
however, is not everywhere absolutely barren. In 
the spring-time it is covered with a thin but vivid 
verdure, mixed with fragrant aromatic herbs of very 
short duration. When these are burnt up, the un- 
bounded plains resume their wonted dreariness. 
The country, high and low, becomes more barren 
tov(ards the Holy Land, yet even here some of the 
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mountains-— as Carmel, Bashan, and Tabor — are 
luxuriantly wooded, and many of the valleys are 
fertile, especially the valley of the Jordan, which 
has the appearance of pleasure-grounds with groves 
of wood and aromatic plants, but almost in a state 
of nature. One side of the Lake of Tiberias in 
Gralilee is savage; on the other there are gentle 
hills and wild romantic vales, adorned with palm- 
trees, olives, and sycamores — a scene of calm solitude 
and pastoral beauty. Jerusalem stands on a decli- 
vity encompassed by severe stony mountains, wild 
and desolate. The greater part of Syria is a desert 
compared with what it formerly was. Mussulman 
rule has blighted this &ir region, once flowing with 
milk and honey — the Land of Promise. 

Farther south desolation increases; the valleys 
become narrower, the hills more denuded and 
rugged, till, south of the Dead Sea, their dreary 
aspect announces the approach of the desert. 

The valley of the Jordan affords the most re- 
markable instance known of the depression of the 
land below the general level of the ocean. This 
hollow, which extends from the Gulf of Akabah on 
the Bed Sea to the bifurcation of Lebanon, is 620 
feet below the Mediterranean at the Lake of Tiberias, 
and the acrid waters of the Dead Sea have a de- 
presnon of 1300 feet.^ The lowness of the valley 

*■ By the trigonometrical measarement of Migor Anthony 
Symonds, confirmed by French authorities, and adopted by 
Airon Humboldt, the depression of the Dead Sea is, as stated 
in the text, 1300 feet; bat MM. Bertou and Russiger made it 
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had been observed by the ancients, who gave it the 
descriptive name of Coelo-Syria, *' Hollow Syria." 
It is absolutely walled in by mountains between the 
Dead Sea and Lebanon, where it is from ten to 
fifteen miles wide. 

A shrinking of the strata must have taken place 
along this coast of the Mediterranean, from a sudden 
change of temperature in the earth's crust, or per- 
haps in consequence of some of the internal props 
giving way, for the valley of the Jordan is not the 
only instance of a depression of the soil below the 
sea-level : the small bitter lakes on the Isthmus of 
Suez are cavities of the same kind, as well as the 
Natron lakes on the Libyan desert, west from the 
delta of the Nile, and perhaps a part of the date- 
bearing district of Beskra in the r^ency of Tunis. 

oat to be 1388 by the barometer. See lieat Molynenx's 
paper in the Journal of the Royal Geographical Society, 1848. 
Sabsequently the American expedition, under Lieat Lynch, 
found ** the depression of the Dead Sea below the Mediterra- 
nean a little over 1300 feet." 
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CHAPTER Vn. 

Africa — Table Land — Cape of Good Hope and Eastern Coast 
— Western Coast — Abyssinia — Senegambia — Low Lands 
and Deserts. 

The continent of Africa is 4330 geographical miles 
long from Cape Lagullas, east of the Cape of Grood 
Hope, to Cape Bianco, near Bizerta, its northern extre- 
mity, and 4000 between Cape Guardafui, on the Indian 
Ocean, and Cape Yerd, on the Atlantic ; but from 
the irregularity of its figure it has an area of only 
12,000,000 of square miles. It is divided in two 
by the equator, consequently the greater part of it 
lies under a tropical sun. The high and low lands 
of this portion of the old continent are so distinctly 
separated frt)m the Mountains of the Moon, or rather 
of Komri, that, with the exception of the moun- 
tainous territory of the Atlas, and the small table- 
land of Barca, it may be said to consist of two parts 
only, a high country and a low. 

An extensive, though not very elevated, table-land 
occupies all Southern Africa, and even reaches to 
six or seven degrees north of the equator. On three 
sides it shelves down in tiers of narrow parallel 
terraces to the ocean, separated by mountain-chains 
which rise in height as they recede from the coast ; 
and there is reason to believe that the structure of 
the northern declivity is similar, though its extre- 
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jnities only are known— namely, Abyssinia on the 
east, and the high land of Senegambia on the west ; 
both of which project farther to the north than the 
central part. 

The borders of the table-land are very little 
known to Europeans, and still less its surface, which 
no white man has crossed north of the Tropic of 
Capricorn. A comparatively small part, north from 
the Cape of Good Hope, has been explored by 
European traveUera. Mr. Truter and Mr. Somer- 
ville were the first white men whom the inhabitants 
of litakoo had seen. Of an expedition that followed 
their track, a few years after, no one returned. 

North of the Cape the land rises to 600 ^t 
above the sea ; and the Orange River, or Gareep, 
with its tributaries, may be more aptly said to drain 
than to irrigate the arid country through whi«h 
they flow ; many of the tributaries, indeed, are only 
the channels through which torrents, from the peri- 
odical lains, are carried to the Orange River, and 
are destitute of water many months in the vear. 
The " Dry River," the name of one of these 
periodical streams, is in that country no misnomer* 
Their margins are adorned with mimosas, and the 
sandy plains have furnished treasures to the botanist ; 
zoology is no less indebted to the whole continent of 
Africa for the various animals it produces. 

Dr. Smith crossed the Tropic of Capricorn in a 
journey from the Cape of Good Hope, where the 
country had still the same arid character. North 
from that there is a vast tract unexplored. In 1802 
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two native travelling merchants crossed the conti- 
n&ktj vhich is 1590 miles wide, from Loando on the 
Atlantic to Zanzibar on the Mozambique Channel. 
They found various mercantile nations, considerably 
advanced in civilization, who raise abundance of 
maize and millet, though the greater part of the 
country is in a state of nature. Ridges of low hills 
yielding copper, the staple commodity of this coun- 
try, run from S.£. to N. W. to the west of the do- 
minions of the Cambeze, a country full of rivers, 
morasses, and extensive salt marshes which supply 
this part of the continent with salt. The travellers 
crossed 102 rivers, most of them fordable. The 
leading feature of this country is Lake N'yassi, of 
great but unknown length, and comparatively nar- 
row. It begins 200 miles north from the tovm of 
Tete, on the Zambeze, and extends from S.E. to 
N.W., flanked on the east by a range of mountains 
of the same name running in the same direction, at 
the distance of 350 miles from the Mozambique 
Channel. This is all we know from actual observa- 
ti<Ni of the table-land of South Africa, till about 
the 8th northern parallel of latitude, where M. 
d'Abbadie's Abyssinian journey terminated. It is 
probable, however, that there can be no very high 
mountains covered with perpetual snow in the inte- 
rior of the table-land, for, if there were. Southern 
Africa would not be destitute of great rivers ; never 
theless the height of the table-land on its northern 
edge must be considerable to supply the perennial 
sources of the Nile, the Senegal, and the Niger. 



142 PHTSICAL OEOGRAPHT. CHAP. YU, 

The edges of the table-land are better known. 
At the Cape of Good Hope the African continent 
is about 700 miles broad, and ends in three narrow 
parallel ridges of moimtainSy the last of which is 
the highest and abuts on the table-land. All are 
cleft by precipitous deep ravines, through which 
winter torrents flow to the ocean. The longitudinal 
valleys, or karroos, that separate them, are tiers, or 
steps, by which the plateau dips to the maritime 
plains. The descent is rapid, as both these plains 
and the mountain ranges are very narrow. On the 
western side the mountains form a high group and 
end in steep promontories on the coast, where Table 
Mountain, at Cape Town, 3582 feet high, forms a 
conspicuous landmark for mariners. 

Granite, which is the base of Southern Africa, 
rises to a considerable height in many places, and is 
generally surmounted by vast horizontal beds of sand- 
stone^ which give that character of flatness peculiar 
to the summits of many of the Cape mountains. 

The karroos are arid deserts in the dry season, but 
soon after the rains they are covered with verdure 
and a splendid flora. The maritime plains partake 
of the same temporary aridity, though a large , por- 
tion is rich in cereal productions, vineyards, fruits, 
and pasture. 

The most inland of the parallel ranges, about the 
20th meridian east, is 10,000 feet high, and, though 
it sinks to some groups of hills at its eastern extre- 
mity, it rises again about the 37th meridian, in a 
truly alpine and continuous chain — the Quotlamba 
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mountains, which follow the northerly direction of 
Natal, and are continued in the Lupata range of 
hills, 89 miles inland, through Zanguebar. 

At Natal the coast is grassy, with clumps of trees, 
like an English park. The Zambeze and other 
streams from the table-land refresh the plains on 
the Mozambique Channel and Zanguebar, where, 
though some parts are marshy and covered with 
mangroves, groves of palm-trees adorn the plains, 
inrhich yield prodigious quantities of grain, and noble 
forests cover the mountains ; but from 4° N. latitude 
to Cape Guardafui is a continued desert. There is 
also a barren tract at the southern end of the Lupata 
chain, where gold is found in masses and grains on 
the surface and in the watercourses, which tempted 
the Portuguese to make settlements on these un- 
wholesome coasts. 

The island of Madagascar, with its magnificent 
range of mountains, full of tremendous precipices, 
and covered with primeval forests, is parallel to the 
African coast, and only separated from it by the 
Mozambique Channel, 300 miles broad, so it may 
be presumed that it rose from the deep at the same 
time as the Lupata chain. 

The contrast between the eastern and western 
coasts of South Africa is very great. The escarped 
bold mountains round the Cape of Good Hope, and 
its rocky coast, which extends a short way along the 
Atlantic to the north, are succeeded by ranges of 
sandstone of small elevation^ which separate the 
internal sandy desert from the equally parched sandy 
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s^ie. The faraeed dip of the Atlantic coast for 
900 miles between the Orange Biver and Cape 
N^pro has not a drop of finesh water. 

At Cape N^TO, ranges of mountains separated 
by long level tracts begin and make a semicircular 
bend into the interior, leaving plains along the coast 
140 miles broad. In Benguelo these plains are 
healthy and cultivated ; farther north there are mo- 
notonous grassy savannahs, and forests of gigantic 
trees. The ground, in many places saturated with 
water, bears a tangled crop of mangroves and tall 
reeds which even cover the shoals along the coast ; 
hot pestilential vapours hang over them, never dis- 
sipated by a breeze. 

The country of Calbongos is the highest land on 
the coast, where a magnificent group of mountains, 
covered almost to their tops with large timber, 
lie not &r inland. The low plains of Biafra and 
Benin, west of them, and especially the delta of the 
Niger, consist entirely of swamps loaded with rank 
vegetation. 

The angel of Death brooding over these r^ons 
in noisome exhalations, guards the interior of that 
country from the aggressions of the European, and 
has hitherto baffled his attempts to form settlements 
on the banks of this magnificent river. 

Many portions of North Guinea are so fertile 
that they might vie with the valley of the Nile in 
cereal riches, besides various other productions ; and 
though the temperature is very high, the climate is 
not very unhealthy. 
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The chain of mountams bordering the great 
African table-land <m the east, or towards the Indian 
Ocean, attains a great height between the third and 
fourth degrees of south latitude. It is in this space 
that, according to M. Rebman, the giant mountain 
of Africa, the snowcapped Kilimanjaro, rises to an 
elevation of 20,000 feet in 3° 40' south, in the country 
of Mono Muezi ; it is supposed by some authors 
that the highest branch of the Nile rises in this 
remote part oi the continent, and as Moezi in the 
language of the country signifies Moon, the origin of 
the Nile in the Mountains of the Moon, as described 
by Ptolemy, would be confirmed. As to the chain 
of Komri, made to stretch in an equatorial direction 
across the African continent from the Arabic Gulf 
to the Bay of Benin on the Atlantic, it has probably 
no other existence than the imagination of map- 
makers, the vast extent of country it is made to 
traverse being entirely unlwown to modem geogpra- 
pbefB and travellers. 

The vast alpine {nromontory of Abyssinia or 
Ethiopia,^ 700 miles wide, projects from the table- 
land for 300 miles into the low lands of North 
Afiica. It dips to a low swampy region on the 

* The name of Ethiopia is still used by the Abyssinians, as 
staled by M. A. d'Abbadie, the talented traveller, who has 
Tended so many years among them, as inclading Abyssinia 
proper, the Kja oomitry as &r as Sawakin, the Afar (Aidal 
of our maps), the Somaly, Garage, and Galla countries. Tb^ 
word Abyssinia is better employed in the Arab sense, for those 
populations, chiefly Christian, which have lost all idea of 
tribe, according to ^e same traveller. 

VOL. I. L 
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north, to the plaiiis of Senaar and Kordo&n on the 
west, and on the east sinks abruptly to the coast at a 
short distance from the Bed Sea. It is there from 
8000 to 9000 feet high on the plateau of Tigraj, but 
declines to the westward,- so that in the 15th parallel 
of N. latitude the eastern slope of the table-land 
towards the Eed Sea is nearly twenty times greater 
than the counter-slope towards the Nile ; the edge of 
the latter, however, is from 3000 to 4000 feet above 
the plains.^ The character of Abyssinia is in that 
respect like the Deccan, or Southern India, where 
the Ghauts rise abruptly near the coast of Malabar, 
and the sur&ce falls gradually towards that of Coro- 
mandel. The table-land of Abyssinia is a succession 
of undulating plains, broken by higher insulated 
mountain-niasses, which in Simen,* Gojjam, and in 
Elafia more to the south, attain an absolute altitude 
of from 1 1 ,000 to 1 3,500 feet. The plains are inter- 
sected by numerous streams which form the Nile and 
its tributaries on the one hand, and the Hawdsh and 
its affluents, which flow towards the Indian Ocean, 
to be lost in a swamp, on the other. The edge of 
the table-land towards the Nile is steep ; the streams 
run to the low lands through valleys from 3000 to 
4000 feet deep, so that a traveller in ascending them 
might imagine that he is crossing a mountain-range, 

^ Estimated from N.K to S.W., the proportioii of the two 
slopes of the Abyssinian table-land is as 12.6 to 1. 

* The highest inhabited Tillage visited by M. d'Abbadie 
was that of Arqoiaze, in the proyince of Simen, 12,450 feet 
above the sea. 
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whereas, on ooming to the top, he finds himself on 
a high plain. This elevated country has lakes, 
swamps, verdant meadows, and cultivated land, pro- 
ducing various grains, and occasionally coffee. The 
plain of Dambia, the granary of the country, enjoys 
perpetual i^ring. M. A. d'Abbadie and Dr. Beke, 
to whom we are indebted for so much valuable 
information with regard to this part of Africa, 
travelled to within eight degrees of the equator, 
and, from the accounts given by them, the country 
south of Abyssinia appears to be similar to those of 
Shoa and Gojjam — extensive undulating plains, with 
occasional mountain-masses, and traversed by nu- 
merous streams ; wide tracts must be 7000 or 8000 
feet high, as they only produce barley : the country 
towards Kaffa and the sources of the Gojeb is still 
higher, and in some parts desert ; but the caravan- 
road between Wallega and Kaffa passes through a 
vast forest impervious to the rays of the sun, which, 
according to the accounts of the merchants, is not 
seen for four or five days successively ; and west of 
the Did-esa there are immense grassy plains, the 
elephant-hunting grounds of the Galla tribes. 

The geological structure of Ethiopia is somewhat 
similar to that of the Cape of Good Hope, the base 
being granite and the superstructure sandstone, occa- 
sionally limestone, schist, and breccia. The granite 
comes to the surface in the lower parts of Abyssinia, 
but sandstone predominates in the upper parts and 
assumes a tabular form, often lying on the tops 
of the mountains in enormous flat masses, only 

L 2 
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accessible by steps cut in the rocks or bj ladders : 
8uch insulated spots are used as state prisons. 
Large tracts of ancient volcanic rocks occur, espe- 
cially in Shoa. Trap rocks also abound in Simen. 
A great part of Gk)jjam and Gudru is formed of pris- 
matic basalt lying under red clay ; it is likewise found 
in Inarya. Many of the bill forts in Abyssinia are 

basaltic. 

Senegambia, the appendage to the western ex- 
tremity of the table-landy also projects fiir into the 
low lands, and is the watershed whence the streams 
flow on one side to the plains of Soudan, where they 
join the Joliba or Nig^ ; and from the other side, 
the Gambia, Senegal, and other rivers run into the 
Atlantic over a rich cultivated plain, but unhealthy 
from the rankness of the vegetation. 

The moisture that descends from the northern 
edge of the table-land of South Africa, under the 
fiery radiance of a tropical sun, fertilizes a tract of 
country stretching from sea to sea across the con- 
tinent, the commencement of the African low lands. 
A great part of this region, which contains many 
kino'doms and commercial cities, is a very productive 
country. The abundance of water, the industry of 
the natives in irrigating the ground, the periodical 
rains, and the tropical heat, leave the soil no repose. 
Agriculture is in a rude state, but nature is so 
bountiful that rice and millet are raised in sufficient 
quantity to supply the wants of a niunerous popu- 
lation. Gold is found in the river-courses, and 
there are elephants in the forests ; but man is the 
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staple of their commerce — ^a disgrace to the savage 
who sells his fellow^creature, but a far greater 
disgrace to the more savage purchaser who dares to 
assume the sacred name of Christian. 

This long belt of never-&,iling vitality, which has 
its large lakes, poisonous swamps, deep forests of 
gigantic trees, and vast solitudes in which no white 
men ever trode, is of small width compared with 
its length. In receding from the mountains, the 
moisture becomes less and the soil gradually worse, 
sufficing (Mily to produce grass for the flocks of the 
wandering Bedouin. At last a hideous barren waste 
b^ins, which extends northwards 800 miles in un- 
varied desolation to the grassy steppes at the foot 
of the Atlas; and for 1000 miles between the 
Atlantic and the Red Sea the nakedness of this 
blighted land is unbroken but by the valley of the 
Nile and a few oases. 

In the west about 760,000 miles, an area equal 
to that of the Mediterranean Sea, and, in some 
parts, of a lower level, is covered by the trackless 
sands of the Sahara desert, which is even prolonged 
for miles into the Atlantic Ocean in the form of 
sand-banks. This desert is alternately scorched by 
heat and pinched by cold. The wind blows from 
the east nine months in the year ; and at the equi- 
noxes it rushes in a hurricane, driving the sand in 
clouds before it, producing the darkness of night at 
midday, and overwhelming caravans of men and 
animals in common destruction. Then the sand 
is heaped up in waves ever varying with the blast ; 
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even the atmosphere is sand. The desolation of 
this dreary waste, boundless to the eye as the ooean, is 
terrific and sublime ; the dry heated air is like a red va- 
pour, the setting sun seems to be a volcanic fire, and 
at times the burning wind of the desert is the blast of 
death. There are many salt lakes to the north, and 
even the springs are of brine ; tluck incrustations of 
dazzling salt cover the ground, and the particles, car- 
ried aloft by whirlwinds, flash in the sun like diamonds. 

Sand is not the only character of the desert; 
tracts of gravel and low bare rocks occur at times, 
not less barren and dreary ; but on the eastern and 
northern borders of the Sahara fresh water rises 
near the surface, and produces an occasional oasis 
where barrenness and vitality meet. The oases are 
generally depressed below the level of the desert, 
with an arenaceous or calcareous border enclosing 
their emerald verdure like a frame. The smalls 
oases produce herbage, ferns, acacias, and some 
shrubs; forests of date-palms grow in the larger, 
which are the resort of lions, panthers, gazelles, 
reptiles, and a variety of birds. 

In the Nubian and Libyan deserts, to the east of 
the Sahara, the continent shelves down towards the 
Mediterranean in a series of terraces, consisting of 
vast level sandy or gravelly deserts, lying east and 
west, separated by low rocky ridges. This shelving 
country, which is only 540 feet above the sea at the 
distance of 750 miles inland, is cut transversely 
by the Nile, and by a deep furrow parallel to it, in 
which there is a long line of Oases. This furrow. 
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the Nile, and the Red Sea, nearly parallel to both, 
are flanked by rocky eminences which run north 
from the table-land. 

On the interminable sands and rocks of these 
deserts no animal — no insect — breaks the dread 
silence ; not a tree nor a shrub is to be seen in this 
land without a shadow. In the glare of noon the 
air quivers with the heat reflected from the red sand, 
and in the n^ht it is chilled under a clear sky 
sparkling with its host of stars. Strangely but 
beautifully contrasted with these scorched solitudes 
is the narrow valley of the Nile, threading the desert 
for 1000 miles in emerald green, with its blue waters 
foaming with rapids among wild rocks, or quietly 
spreading in a calm stream amidst fields of com and 
the august monuments of past ages. 

At the distance of a few days' journey west from 
the Nile, over a hideous flinty plain, lies the furrow 
already mentioned, trending to the north, and con- 
taining the oases of Darfour, Selime, the Great and 
Little Oases, and the parallel valleys of the Natron 
Lakes, and Bahr-Belama or the " Dry River." The 
Great Oasis, or Oasis of Thebes, is 120 miles long 
and 4 or 5 broad ; the Lesser Oasis, separated j&om 
it by 40 miles of desert, is of the same form. 
Both are rich in verdure and cultivation, with vil- 
lages amid palm-groves and date-plantations, mixed 
with the ruins of remote antiquity, offering scenes of 
peaceful and soft beauty contrasted with the sur- 
rounding gloom. The Natron Lakes are in the 
northern part of the Valley of Nitriin, 35 miles 
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west of the Nile ; the southern part is a beautiful 
quiet spot, that became the retreat of Christian 
monks in the middle of the second century, and at 
one time contained 360 convents, of which 4 only 
remain ; from these some very valuaUe manuscripts 
of old date have recently been obtained. 

Another line <^. oases runs along the latitude of 
Cairo, with fresh-water lakes — consequently no less 
fertile than the preceding. The ruins of the Temple 
of Jupiter Ammon are in one of them. 

Hundreds of miles cm the northern edge of the 
desert, from the Atlantic along the southern foot of 
the Atlas to the Great Syrtis, are pasture-lands 
without a tree — an ocean of 'verdure. At the Great 
Syrtis the Sahara comes to the shores oi the Medi- 
terranean ; and, indeed, for 1 100 miles between the 
termination of the Atlas and the little table-land of 
Barca, the ground is so unprofitable that the popu- 
lation only amounts to about 30,000, and these are 
mostly wandering tribes who feed their flocks on the 
grassy steppes. Magnificent countries lie along the 
Mediterranean coast north of the Atlas, susceptible 
of cultivation. History, and the ruins of many 
great cities, attest their former splendour ; even now 
there are many populous commercial cities, and 
much grain is raised, though a great part of these 
valuable kingdoms is badly cultivated or not culti* 
vated at all. 

The base of the sandy parts of North Africa is 
stiff clay ; in Lower Nubia, between the parallels of 
Assouan and Esneh^ red and white granite prevail. 
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followed by aigillaceous sandstone ; Middle Eg3rpt 
is calcareous ; and lower down the aUavium of the 
Nile covers the sur&ce. 

It would appear that Southern Africa, though 
amilar in its unbroken sur£u;e and peninsular shape 
to South America, bears no resemblance to it in 
other respects, but has a great analogy to the Deccan 
in its triangular form, its elevated platform, and in 
the positicm of its encompassing mountain-chains, 
if, as there is reason to believe, from the fer- 
tile region to the north, either that South Africa 
descends in a succession of terraces to the low lands, 
or that the Komri mountains have a real existence, 
and run directly acrosif the continent. From the 
connexion already mentioned between external 
appearance and internal structure, as well as firom 
partial information, it is surmised that the mountains 
surrounding the two triangles in question are of 
corresponding constitution ; that, if any secondary 
strata do exist in this part of Africa, they must be 
exterior to these chains, and neither on the summits 
of the high mountains nor in the interior ; and that 
any tertiary strata on the table-land must, as in the 
Deccan, have been formed in the basins of fresh« 
water lakes.^ 

The prodigious extent of desert is one of the most 
extraordinary circumstances in the structure of the 
old continent. A zone of almost irretrievable desola- 
tion prevails from the Atlantic Ocean across Africa 
and through Central Asia almost to the Pacific 

^ Johnston's Physical Atlas. 
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Ocean, at least 120 degrees of longitude. There 
are also many long districts of the same sterile nature 
in Europe ; and if to these sandy plains the deserts 
of Siberia be added, together with all the barren 
and rocky mountain tracts, the unproductive land 
in the Old World is prodigious. The quantity of 
salt on the sandy plains is enormous, and proves that 
they have been part of the bed of the ocean or of 
inland seas at no very remote geological period. 
The low lands round the Black Sea and Caspian, 
and the Lake of Aral, seem to have been the most 
recently reclaimed, from the great proportion of 
shells in them identical with those now existing in 
these seas. The same may be said of the Sahara 
desert, where salt and recent shells are plentiful. 
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CHAPTER Vm. 

American Continent — The Mountains of South America^ The 
Andes — The Mountains of the Paiima and Brazil. 

Some tbinner portion of the crust of the globe under 
the meridians that traverse the continent of America 
from Cape Horn to the Arctic Ocean must have 
yielded to the expansive forces of the subterranean 
fires, or been rent by contraction of the strata in 
cooling. Through this the Andes had arisen, pro- 
ducing the greatest influence on the form of the 
continent, and the peculiar simplicity that prevails 
in its principal mountain systems, which, with very 
few exceptions, have a general tendency from north 
to south. The continent is 9000 miles long, and, its 
form being two great peninsulas joined by a long 
narrow isthmus, it is divided by nature into three 
parts, of South, Central, and North America ; yet 
diese three are connected by the mighty chain of the 
Andes, but little inferior in neight to the Himalaya, 
running along the coast ef the Pacific from within 
the Arctic nearly to the Antarctic circle. In this 
course every variety of clime is to be met with, 
from the rigour of polar congelation to the scorch- 
ing heat of the torrid zone ; while the mountains are 
so high that the same extremes of heat and cold may 
be experienced in the journey of a few hours from 
the burning plains of Peru to the snow-clad peaks 
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above. In this long chain there are three distinct 
varieties of character, nearly, though not entirely, 
corresponding to the three natural divisions of the 
continent. The Andes of South America differ ma- 
terially from those of Central America and Mexico, 
while both are dissimilar to the North American 
prolongation of the chain, generally known as the 
Chippewayan or Bocky Mountains. 

The greatest length of South America from Cape 
Horn to the Isthmus of Panamd is about 4020 geo- 
graphical miles. It is very narrow at its southern 
extremity, but increases in width northwards to the 
latitude of Cape Boque on the Atlantic, between 
which and Cape Blanco on the Pacific it attains its 
greatest breadth of nearly 2750 miles. It consists of 
three mountain systems, separated by the basins of 
three of the greatest rivers in the world. The Andes 
run along the western coast from Cape Horn to the 
Isthmus of Panamd, in a single chain of inconsider- 
able width but majestic height, dipping rapidly to the 
narrow maritime plains of the Pacific, but descend- 
ing on the east in high valleys and occasicxial offsets 
to plains of vast extent, whose dead level is for hun- 
dreds of miles as unbroken as that of the ocean by 
which they are bounded. Nevertheless two detached 
mountain systems rise on these plains, one in Brazil 
between the Rio de la Plata and the river of the 
Amazons ; the other is that of Parima and Guiana, 
lying between the river of the Amazons and the 
Orinoco. 

The great chain of the Andes first raises its crest 
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above the waves of the Antarctic Ocean in the ma- 
jestic dark mass of Cape Horn, the southernmost 
point of the archipelago of Tierra del Fuego. This 
group of mountainous islands, equal in size to Britain, 
is cut off from the main land by the Straits of Ma- 
gellan. The islands are penetrated in every direction 
by bays and narrow inlets of the sea, or fiords, ending 
often in glaciers fed by the snow on the summits of 
mountains 6000 feet high. Peat-mosses cover the 
higher declivities of these mountains, and their flanks 
are beset with densely entangled forests of brown 
beech, which never lose their dusky leaves, producing 
altogether a savage, dismal scene. The mountains 
which occupy the western side of this cluster of 
islands sink down to wide level plains to the east, 
like the continent itself, of which the archipelago is 
but the southern extremity.^ 

The Pacific washes the very base of the Pata- 
gonian Andes for about 1000 miles, from Cape Horn 
to the 40th parallel of south latitude. The whole 
coast is lined by a succession of archipelagos and 
islands, separated from the iron-bound shores by 
narrow arms of the sea, which, in the more southern 
part, are in &ct profound longitudinal valleys of 
the Andes filled by the ocean, so that the chain of 

^ The Voyages of Captains King and Fitzroy, RN^ Mr. Dar- 
win's * Journal of a Naturalist,' Dr. Poeppig's ' Travels in 
South America,' are the authorities for the account of Tierra 
del Fuego, Patagonia, and Chile; Baron Humboldt, Mr. 
Pentland, Dtb. Pceppig and Meyer of Berlin, for Pern and 
the Andean Chain to the Isthmus of Panama 
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islands ninDing parallel to the axes of the mountains 
is but the summits of an exterior range rising above 
the sea. 

The coast itself for 650 miles is begirt by walls 
of rock, which sink into unfathomable depths, torn 
by long crevices or fiords, similar to those on the 
Norwegian shore, ending in tremendous glaciers, 
whose masses, fidling with a crash like thunder, 
drive the sea in sweeping breakers through these 
chasms. The islands and the mainland are thickly 
clothed with forests, which are of a less sombre 
aspect as the latitude decreases. 

Between the Pass of Chacabuco north of Santiago, 
the capital of Chile, and the archipelago of Chiloe, 
a chain of hills, composed in general of crystalline 
rocks, borders the coast; between which and the 
Andes exists a longitudinal valley, well watered by the 
rivers descending from the central chain, and which 
constitutes the most fertile portion, nay the garden of 
the Chilian republic — the rich provinces of Santiago, 
Talca, Cauquenes, and Concepcion. This longitu- 
dinal depression may be considered as a prolongation 
of the strait that separates Chiloe from the mainland. 
Many peaks of the Andes enter within the limits of 
perpetual snow, between the 40th and 31st parallels ; 
some of which are active volcanoes. In lat. 32° 39' 
rises the giant of the American Andes, the Nevado 
of Aconcagua, which towers over the Chilian village 
of the same name, and is so clearly visible from 
Valparaiso. Although designated as a volcano, a 
term generally applied in Chile to every elevated and 
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snowy peak, it offers no trace of modem igneous 
origin. It appears to be composed of a species of 
porphyry generally found in the centre of the Chilian 
chain. Its height, according to Captain Beechey's 
very accurate observations, exceeds 23,910 feet.^ 

About the latitude of Concepcion the dense forests 
of Araucarias and of other semi-tropical plants cease 
with the humid equable climate ; and as no rain falls 
in central Chile for nine months in the year, the 
brown, purple, and tile-red hills and mountains are 
only dotted here and there with low trees and bushes ; 
veiy soon, however, after the heavy showers have 
moistened the cracked ground, it is covered with a 
beautiful but transient flora. In some valleys it is 
more permanent and of a tropical character, mixed 
with alpine plants.* In Northern Chile rain falls only 
once in two or three years, the consequence of which 
is sterility on the western precipitous and unbroken 
descent of the Andes ; but on the east, two secondary 
branches leave the central Cordillera, which extend 
300 or 400 miles into the plains, wooded to a great 
height. The Sierra de Cordova, the most southern 
of these, begins between the 33rd and 31st parallels, 
and extends in the direction of the Pampas ; more 
to the north the Sierra di Salta and Jujuy stretches 
from the valley of Catamarca and Tucuman towards 

^ This great height has been deduced, adopting the position 
of the Peak as fixed by Captain Fitz Boy, and employing the 
angles of elevation observed near VaJparaiso by Captain 
Beechey. 

* Dr. Pappig's Travels. 



PHYSICAL GEOGRAPHY. CHAP. VUL 

the Rio Vermejo, one of the tributaries of the Bio 
ae la Plata, 

The chain takes the name of the Peruvian Andes 
about the 24th degree of south latitude, and is sepa- 
^ted &om the Pacific by a range of hUls composed 
ot crystalline rocks, parallel to the sea coast, and by 
a« intervening sandy desert, seldom above 60 miles 
oroad, on which rain scarcely ever fells, where bare 
rocks pierce through the moving sand. The width 
ot the coast is nearly the same to the Isthmus of 
^anama, but damp luxuriant forests, full of orchide®, 
begin about the latitude of Payta, and continue 
northwards through the provinces of Giiayaquil, Las 
Esmeraldas, and Darien. 

From its southern extremity to the Nevado of 
Chorolque, in 2P 30' S. lat., the Andes are merely 
one grand and continuous range of mountains, but 
north of that the chain divides into longitudinal 
ridges, which enclose a series of valleys or table-lands, 
forming so many basins, enclosed at various points 
by transverse groups or mountain-knots, or by single 
ranges crossing between them like dykes, a structure 
that prevails to Paste, P 13' 6" N. lat. 

Unlike the table-lands of Asia of the same eleva- 
tion, where cultivation is confined to the more shel- 
tered spots, or those still lower in Europe, which 
are only fit for pasture, these lofty regions of the 
Andes yield exuberant crops of every European 
grain, and have many populous cities enjoying the 
luxuries of life, with universities, libraries, civil and 
religious establishments, at altitudes equal to that of 
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the Peak of Teneriffe, which is 12,170 feet above 
the sea-level. Villages are placed and mines are 
worked at heights as great or even greater than the 
top of Mont Blanc.^ This state is not limited to the 
present times, since these table-lands were made the 
centre of civilization by a race of mankind which 
^^ bear the same relation to the Incas and the present 
inhabitants that the Etruscans bear to the ancient 
Romans and to the Italians of our own days." 

The table-land or valley of Desaguadero, one of 
the most remarkable of these, has an absolute altitude 
of 12,900 feet, and a breadth varying from 30 to 60 
miles : it stretches 400 miles between the two pa- 
rallel chains of the Andes, and between the trans- 
verse mountain-groups of Lipez, in 20° S. lat., and 
the great mountain-knot of Vilcanota, which, ex- 
tending from east to west, shuts in the valley on 
the north-west, and occupies an area three times as 
large as Switzerland, some of the snowy peaks 
rising 8300 feet above the surface of the table- 
land, from which an idea may be formed of the 
gigantic scale of the Andes. This table-land or 
valley is bounded on each side by the two grand 
chains of the Bolivian Andes : that on the west is 
the Cordillera of the coast ; the range on the east 
is the Bolivian Cordillera, properly speaking; and 
on its north-west prolongation the Cordillera Real.^ 

* The celebrated silver mines of Potosi were, until within 
the last fifly years, worked to the very summit of that metalli- 
ferous mountain, 16,150 feet above the sea level. 

* Baron Humboldt and Mr. Pentland. 

yoii. I. M 
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These two rows of mountains lie so near to each other 
that the whole breadth of the table-land, including 
both, is only 226 miles. Ail the snowy peaks of the 
Cordilleras of the coast are either active voleanos 
or of igneous origin, and are all situate near the 
maritime declivity of the chain ; consequently, the 
descent to the shores of the Pacific is every where 
very abrupt. The eastern Cordillera, which b^ins 
near the metalliferous mountain of Fotosi, is below 
the level of perpetual snow to the south, but its 
northern portion contains the three peaked moun^ 
tains of Ancohuma or Nevado of Sorata, of Supaiwasi, 
and Illimani, and is one of the most magnificent 
portions of the Andes.* The snowy part begins 
with the gigantie mass of Illimani, whose serrated 
ridges are elongated in the direction of the axis of 
the chain. The lowest glacier on its southern slope 
does not descend below 16,500 feet, and the valley of 
Tortoral, a mere gulf in which Vesuvius might stand, 
comes between Illimani and the Nevado of La 
Mesada, from whence the eastern Cordillera runs to 
the north-west in a continuous line of snow-clad peaks 
to the group of Yileanota, where it unites with the 
Western Cordillera. 

The valley of the Desaguadero, occupying 150,000 
square miles, has a considerable variety of surface ; 

^ The breadth of the table-land, and the two Cordilleras of 
the Bolivian Andes given in the text, was measured by Mr. 
Pentland ; he also determined the heights of Illimani to be 
21,150 feet; of Supaiwasi, or Huayna Fotosi, 20,260 feet; and 
of Ancohuma or the Nevado of Sorata, 21,290 feet. 
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in the south, throughout the mining districts, it is 
poor and cold. Potosi, the highest city in the world, 
stands at an absolute elevation of 13,330 feet, at 
the foot of a mountain celebrated for its silver- 
mines. Chiquisaca, the capital of Bolivia, con* 
taining 13,000 inhabitants, lies to the north-east 
of Potosi, in the midst of cultivated fields. The 
northern part of the valley is populous, and pro- 
duces wheat, barley, and other grain ; and the 
Lake of Titicaca, twenty times as large as the Lake 
of Geneva, fills the north-western portion of this 
great basin. The islands and shores of this lake still 
exhibit ruins of gigantic magnitude, monuments of a 
people more ancient than the Incas. The modern 
city of La Paz with 40,000. inhabitants, a few leagues 
from its southern shores, stands in the most sublime 
situation that can be imagined, having in Ml view 
the vast Nevado of Illimani to the east-south-east, at 
a distance of seven leagues. 

Many offsets leave the eastern side of the Bolivian 
Cordillera, which terminates in the great plain of 
Chiquitos and Paraguay ; the most important is the 
Cordillera of Yuracaraes, which bounds the rich 
valley of Cochabamba on the north, and ends near 
the town of Santa Cruz de la Sierra. 

There are some fertile valleys in the snow- 
capped group of Vilcanota and Cusco. The city of 
Cusoo, which contains nearly 50,000 inhabitants, was 
the capital of the empire of the Licas : it still con- 
tains numerous ruins of that dynasty, among which 
the remains of the Temple of the Sun, and the 

m2 
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Cyclopean Fortress that towers over it on the north, 
still mark its former splendour. Four ancient Peru- 
vian roads led from Cusco to the different parts of 
the empire, little inferior in many respects to the old 
Roman ways : all crossing mountain-passes higher 
than the Peak of Teneriffe. On the northern pro- 
longation of the chain, in lat. 11° S., encircled by the 
Andes, is the elevated plain of Bombon, near to the 
celebrated silver-mines of Pasco, at a height of 14,000 
feet above the sea. In it is situated the Lake of 
Lauricocha, which may be considered, from its re- 
moteness, as one of the sources of the Amazon. 
There are many small lakes on the table-lands and 
high valleys of the Andes, some even within the 
range of perpetual snow. They are very cold and 
deep, often of the purest sea-green colour ; some of 
them may have been craters of extinct volcanos. 

The chain of the Andes is divided into three 
ranges of mountains running from south to north in 
the transverse group or mountain-knot of Pasco and 
Huanuco, which shuts in the valley of Bombon be- 
tween the 11th and 10th parallels of south latitude : 
that in the centre separates the wide fertile valley 
of the Upper Maranon from the still richer valley 
of the Huallagd, whilst the more eastern forms the 
barrier between the latter and the tropical valley of 
the Yucayali. The western chain alone reaches the 
limit of perpetual snow, and, if we except the Ne- 
vado of Huaylillas, in 7° 50', no mountain north of 
this for nearly 400 miles to the Andes of Quito 
arrives at the snow-line. 



-»a-r^»w 
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In lat. 4P 50' S. the Andes form the mountain-knot 
of Loxa, once celebrated for its forests, in which 
the Cinchona or Peruvian bark was first discovered. 
From this knot the chain divides into two great 
longitudinal ridges or Cordilleras, in an extent of 350 
miles, passing through the republic of the Equator to 
the mountain-group of Los Pastos in that of New 
Grenada. These ridges enclose a vast longitudinal 
valley, which, divided by the cross ridges of Assuay, 
and Chisinche, into three basins, form the valleys of 
Cuenca, La Tapia, and Quito. The plain of Cuenca 
offers little interest ; that of La Tapia is magnificent ; 
whilst the valley of Quito is one of extraordinary 
beauty : on either side rise a series of snow-capped 
peaks, celebrated in every way in the history of 
science, as the valley itself is in that of the aboriginal 
races of the New World. Here the energies of vol- 
canic action have been studied with the greatest ad- 
vantage ; here, more than one hundred years ago, took 
place that measurement of an arc of the meridian which 
afibrded the most accurate data at the time towards 
the determination of the mass and form of our planet, 
and which has conferred eternal honour on the body 
with which it originated, the French Academy of 
Sciences ; and celebrity on the names of Bouguier, 
La Condamine, Juan, Ulloa, and Godin, who conducted 
it on the part of the crowns of France and of Spain. 

The Cordillera or ridge which hems in the valley 
of Quito on the east contains the snow-capped peaks 
of Antisana, Cotopaxi, one of the most beautiful of 
active volcanos, whose dazzling cone rises to a height 
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of 18,775 feet, of Tungaiagua, and el- Altar, the lat- 
ter once equal to Chimborazo in height, and Sangay. 
The western range includes the gigantic Chimborazo, 
which may be seen from the coast of the Pacific, the 
pyramidal peak of Illinissa, the wreck of an ancient 
volcano. The height of Illinissa was measured by the 
French Academicians, by a very q^ireful direct opera- 
ration — above the level of the ocean, the latter being 
visible from it ; and by its means the absolute eleva- 
tion of the valley of Quito, and of the other peaks 
that encircle it, was deduced, as well as the first 
approximate value of the barometrical coefficient. 
North of Chimborazo and near it is the Carguairazo, 
and close to the city of Quito rises the scarcely less 
celebrated volcano of Pichincha, whilst the Nevado of 
Cayambe, whose summit, elevated 19,535 feet, is tra- 
versed by the terrestrial equator, perhaps the greatest 
and most remarkable landmark on the earth's surface, 
closes the north-east extremity of the valley. 

The valley of Quito, one of the finest in the 
Andes, is 200 miles long and 30 wide, with a 
mean altitude of 10,000 feet, bounded by the most 
magnificent series of volcanos and mountains in the 
New World. A peculiar interest is attached to two 
of the many volcanos in the parallel Cordilleras that 
flank it on each side. The beautiful snow-clad cone 
of Cayambe Urcu, as already stated, traversed by 
the equator, the most remarkable division of the 
globe, closes it on the north ; and in the western 
Cordillera the cross still stands on the summit of 
Pichincha, 15,924 feet above the Pacific, which. 
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served for a signal to Bouguier and La Condamine 
in their memorable measurement of the Equatorial 
arc of the meridian/ 

Some parts of the plain of Quito to the south are 
sterile, but the soil generally is good, and perpetual 
spring clothes it with exuberant v^etation. The 
city of Quito, containing 70,000 inhabitants, on the 
side of Pichincha has an absolute height of 9540 
feet. The city is well built and handsome ; the 
churches are splendid; it possesses universities, the 
comforts and luxuries of civilized life, in a situation 
of unrivalled grandeur and beauty. Thus, on the 
very summit of the Andes there is a world by itself, 
with its mountains and its valleys, its lakes and 
rivers, populous towns and cultivated fields. Many 
monuments of the Incas are still found in good pre- 
servation in these plains, where the scenery is most 
noble — eleven volcanic cones are visible from one 
spot. Although the Andes are inferior in height to 
the Himalaya, yet the domes of trachyte, the tnm- 
cated cones of the active volcanos, and the serrated 
ruins of those that are extinct, mixed with the bold 
features of primary mountains, give an infinitely 
greater variety to the scene, while the smoke, and 
very often the flame, issuing from these regions of 
perpetual snow, increase its sublimity. Stupendous 
as these mountains appear even from the plains of 
the table-land, they are merely the inequalities of 
the tops of the Andes, the serrated summit of that 
mighty chain. 

> Baron Humboldt 



168 PHYSICAL GEOQEAPHY. CHAP. VIH. 

Between the large group of Los Pastos, contain- 
ing several active volcanos, and the group of Las 
Papas, iu the second degree of north latitude, the 
bottom of the valley is only 6920 feet above the sea ; 
and north of the latter mountain-knot the crest of 
the Andes splits into three Cordilleras, which diverge 
not again to unite. The most westerly of these, the 
chain of Choco, which may be considered the con- 
tinuation of the great chain, divides the vaUey of 
the river Cauca from the Pacific; it is only 5000 
feet high, and the lowest of the three. Though but 
20 miles broad, it is so steep and so difficult of 
access, that travellers cannot cross it on mules, but 
are carried on men's shoulders : it is rich in gold 
and platina. The central branch, or Cordillera of 
Quindiii, runs due north between the Magdalena and 
Cauca, rising to a great height in the volcanic Peak 
of Tolima. The two last chains are united by the 
mountain -knot of Antioquia, of which little more is 
known than that it forms two great masses, which, 
after separating the streams of the Magdalena, 
Cauca, and Atrato, trends to the N.W., greatly 
reduced in height, and with the chain of Choco 
forms the low mountains of the Isthmus of Panama. 
The most easterly of the three Cordilleras, called the 
Sierra de la Summa Paz, spreads out on its western 
declivity into the table-lands of Bogota, Tunja, and 
others, the ancient Cundinamarca, which have an 
elevation of about 9000 feet ; whilst on its eastern 
slope rise the rivers Guaviari and Meta, which form 
the head waters of the Orinoco. The tremendous 
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crevice of Icononzo occurs in the path leading from 
the city of Santa Fe de Bogota to the banks of the 
Magdalena. It probably was formed by an earth- 
quake, and is like an empty mineral vein, across 
which are two natural bridges: the lowest is com- 
posed of stcHies that have been jammed between the 
rocks in their fall/ This Cordillera comprises the 
Andes of Cundinamarca and Merida, and goes north- 
east through New Granada to the 10th northern 
parallel, where it joins the coast-chain of Venezuela 
or Caraccas, which runs due east, and ends at Cape 
Paria in the Caribbean Sea, or rather at the eastern 
extremity of the island of Trinidad. This coast- 
chain is so majestic and beautiful that Baron Hum- 
boldt says it is like the Alps rising out of the sea 
without their snow. The insulated group of Santa 
Martha, 19,000 feet high, deeply covered with snow, 
stands on an extensive plain between the delta of the 
Magdalena and the sea-lake of Maracaybo, and is a 
landmark to mariners far off in the Caribbean Sea. 

The passes over the Chilian Andes are numerous : 
that of the Portillo, leading from St. Jago t^Men- 
doza, is the highest ; it crosses two ridges, offering a 
valley between, a diminutive representation of the 
great Peru-Bolivian depression and of the valley of 
Quito ; the most elevated is so high that vegetation 
ceases far below its summit. Those in Peru are 
higher, though very few reach the snow-line. In 
Bolivia the mean elevation of the passes in the 
western and eastern Cordillera is 14,892 and 14,422 

^ Baron Hoinboldt. 
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feet respectively. That leading from" Sorata to the 
auriferous valley of Tipuani is perhaps the highest 
in Bolivia. From the total absence of vegetation 
and the intense cold, it is supposed to exceed 16,000 
feet above the Pacific; those to the north are but 
little lower. The pass of Quindiu in Columbia, 
though not so high, is the most difficult of all across 
the Andes; but those crossing the mountain-knots 
from one table-land to another are the most dan- 
gerous ; for example, that over the Paramo del 
Assuay, in the plain of Quito, where the road is 
nearly as high as Mont Blanc, and travellers not un- 
frequently perish from cold winds in attempting it.* 

On the western side of the Andes little or no rain 
falls, except at their most southern extremity, and 
scanty vegetation appears only on spots or in small 
valleys, watered by streams from the Andes. Ex- 
cessive heat and moisture combine to cover the 
eastern side and its offsets with tangled forests of 

^ It appears by the measurements of Mr. Pentland in the 
Peru-Bolivian Andes, that many of their passes are higher 
than in the equatorial portion of the chain. The passes of 
Bumihuasi, on the high road from Cusco to Arequipa, of 
Toledo (between Arequipa and Puno), of Gnalillas and Chul- 
lunquiani (between Arica and La Paz), all in the Western 
Cordillera, attain the respective elevations of 16,160. 15,790, 
14.750, and 15,160 feet ; whilst in the Eastern or Bolivian 
Cordillera the passes of Challa (between Oruro and Cocha- 
bamba), of Pacuani (between La Paz and Coroico) , of Pumapa* 
cheta (between the lake of Titicaca and the affluents to the 
Amazon), of Vilcanota (between the valley of the Collao and 
that of the river Yucay), rise to heights of 13,600, 15,350, 
13,600, and 14,520 English feet. 
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large trees and dense brushwood. This exuberance 
diminishes as the height increases, till at last the 
barren rocks are covered only by snow and glaciers. 
In the Andes near the equator glaciers descending 
below the snow-line are unknown. The steepness 
of the declivities and the dryness of the air, at such 
great elevations, prevent any accumulation of infil- 
trated water : the annual changes of temperature 
besides are small. Nothing can surpass the desola- 
tion of these regions, where nature has been shaken 
by terrific convulsions. The dazzling snow fatigues 
the eye; the huge masses of bold rock, the mural 
precipices, and the chasms yawning into dark un- 
known depths, strike the imagination ; while the 
crash of the avalanche or the rolling thunder of the 
volcano startles the ear. In the dead of night, when 
the sky is clear and the wind hushed, the hollow 
moaning of the volcanic fire fills the Indian with 
superstitious dread in the deathlike stillness of these 
solitudes. 

In the very elevated plains in the transverse 
groups, such as that of Bombon, however pure the 
sky, the landscape is lurid and colourless : the dark- 
blue shadows are sharply defined, and from the thin- 
ness of the air it is hardly possible to make a just 
estimate of distance. Changes of weather are sudden 
and violent ; clouds of black vapour arise and are 
carried by fierce winds over the barren plains ; snow 
and hail are driven with irresistible impetuosity ; 
and thunder-storms come on, loud and awful, with- 
out warning. Notwithstanding the thinness of the 
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air, the crash of the peals is quite appalling ; while 
the lightning runs along the scorched grass, and, 
sometimes issuing fixnn the ground, destroys a team 
of mules or a flock of sheep at one flash. ^ 

Currents of warm air are occasionally met with 
on the crest of the Andes — an extraordinary phe- 
nomenon on such gelid heights, which is not yet 
accounted for : they generally occur two hours after 
sunset, are local and narrow, not exceeding a few 
fiithoms in width, similar to the equally partial blasts 
of hot air in the Alps. A singular instance, pro- 
bably, of earth-light occurs in crossing the Andes 
from Chile to Mendoza. On this rocky scene a 
peculiar brightness occasionally rests, a kind of 
undescribable reddish light, which vanishes during 
the winter rains, and is not perceptible on sunny 
days. Dr. Pcoppig ascribes the phenomenon to the 
dryness of the air : he was confirmed in his opinion 
from aflerwards observing a similar brightness on 
the coast of Peru, and it has also been seen in 
Egypt. 

The Andes descend to the eastern plains by a 
series of cultivated levels, as those of Tucuman, 
Satta, and Jujuy, in the republic of La Plata, with 
many others. That of Tucuman is 2500 feet above 
the sea — the garden of the republic. 

The low lands to the east of the Andes are divided 
by the table-lands and mountains of Parima and 
Brazil into three parts of very different aspect — the 
deserts and pampas of Patagonia and Buenos Ayres, 

* Dr. PoBppig. 
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the Silvas or woody basin of the Amazons, and the 
Llanos or grassy steppes of the Orinoco. The east- 
em table-lands nowhere exceed 2500 feet of absolute 
he^ht ; the plains are so low and flat, especially at 
the foot of the Andes, that a rise of 1000 feet in the 
Atlantic Ocean would submerge more than half the 
continent of South America. 

The system of Parima is a group of mountains 
scattered over a table-land not more than 2000 feet 
above the sea, which extends 600 or 700 miles from 
east to west, between the river Orinoco, the Rio 
Negro, the Amazons, and the Atlantic Ocean. It 
is quite unconnected with the Andes, being 80 
leagues east from the mountains of New Granada. 
It begins 60 or 70 miles from the coast of Vene- 
zuela, and ascends by four successive terraces to 
undulating plains, which come within one or two 
degrees of the equator, and is twice as long as it is 

broad. 

Seven chains, besides groups of mountains, cross 
the table-land from west to east, of which the chief 
is the Sierra del Parima. Beginning at the mouth 
of the Meta, it crosses the plains of Esmeralda to 
the frontier of Brazil. This chain is not more than 
600 feet high, is everywhere abrupt, and forms the 
watershed between the tributaries of the Amazons 
and those of the Orinoco. The Orinoco rises on the 
northern side of the Sierra del Parima, and in its 
circuitous course over the plains of Esmeralda it 
breaks through that chain and the parallel chain of 
the Maypures 36 miles to the south ; dashing with 
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violence against the transverse shelving rocks and 
djkes, it fonns the magnificent series of rapids and 
cataracts of Majpores and Atores, fiiom whence the 
Parima mountains have got the name of the Cordil- 
lera of the cataracts of the Orinoco. The chain is 
of granite, which forms the banks and fills the bed of 
the river, covered with luxuriant tropical vegetation 
especially palm-forests. In the district of the Upper 
Orinoco, near Charichana, there is a granite rock 
which emits musical sounds at sunrise, like the notes 
of an organ, occasioned by the difference of tempe- 
rature of the external air and that which fills the 
deep narrow crevices with which the rock is every- 
where torn. Something of the same kind occurs at 
Mount Sinai. ^ 

The other parallel chains that extend over the 
table-land in Venezuela and Guiana, though not of 
great height, are very rugged and often crowned 
with mural ridges ; they are separated by flat savan- 
nahs, generally barren in the dry season, but after 
the rains covered with a carpet of emerald-green 
grass, often six feet high, mixed with flowers. The 
vegetation in these countries is beautiful beyond 
imagination : the r^ons of the Upper Orinoco and 
Rio Negro, and of almost all the mountains and 
banks of rivers in Guiana, are clothed with majestic 
and impenetrable forests, whose moist and hot recesses 
are the abode of the singular and beautiful race of 
the Orchideae and tangled creepers of many kinds. 

Although all the mountains of the system of Pa- 

^ Baron Humboldt. 
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rima are wild and rugged, they are not high ; the 
inaccessible peak of the Cerro Duida, which rises 
insulated 7155 feet above the plain of Esmeralda, is 
the culminating point, and one of the highest moun- 
tains in South America east of the Andes. The fine 
savannahs of the Rupununi were the country of ro- 
mance in the days of Queen Elizabeth. South of Pa- 
caraime, near an inlet of the river, the far-famed city 
of Manoa was supposed to stand, the object of the 
unfortunate expedition of Sir Walter Ealeigh ; about 
11 miles south-west of which is situate the lake 
Amucu, " the Great Lake with golden banks," — 
great only during the periodical floods.^ 

On the southern side of the basin of the river 
Amazons lies the table- land of Brazil, nowhere more 
than 2500 feet high, which occupies half that em- 
pire, together with part of the republics of the Rio 
de la Plata and Uruguay. Its form is a triangle, 
whose apex is at the confluence of the rivers 
Mamore and Beni, and its base extends, near the 
shore of the Atlantic, from the mouth of the Rio de 
la Plata to within three degrees of the equator. It 
is difficult to define the limits of this vast territory, 
but some idea may be formed of it by following the 
direction of the rapids and cataracts of the rivers 
descending from it to the plains around. Thus a line 
drawn from th^ fall of the river of the Tocantins, in 
3 3(y S. latitude, to the cataracts of the Madeira, in 
the e^hth degree of south latitude, will nearly mark 
its northern boundary ; from thence the line would 

^ Baron Humboldt* s Personal Narrative. 
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nm S.W. to the jiinctioa of the Mamore and Beni ; 
then turning to the S.E. along the ridges of moun- 
tains called the Cordillera Geral, and Siena Parecis, 
it would proceed south to the cataract of the Parand, 
called the Sete Quedas, in 24* 30' S. lat. ; and lastly 
firom thence, by the great fidls of the river l^uassu, 
to the Morro de Santa Martha, in lat. 28^ 4(y, south 
of the island of St. Catherine. 

Chains of mountains, nearly parallel, extend from 
south-west to north-east, 700 miles along the base of 
the triangle, with a breadth of about 400 miles. Of 
these the Sierra do Mar, or the " coast-chain,'' reaches 
from the river Uruguay to Cape San Roque, never 
more distant than 20 miles firom the Atlantic, except 
to the south of the bay of Santos, where it is 80. 
0£&ets diverge to the right and left ; the granitic 
peaks of the Corcovado and Tejuco, which form such 
picturesque objects in that most magnificent of pa- 
noramas the bay of Rio de Janeiro, aro the ends 
of one. The parallel chain of Espenha^o, ban- 
ning near the town of San Paolo, and the con- 
tinuous chains of the Serro Frio, and forming the 
western boundary of the basin of the Rio San Fran- 
cisco, is the highest in Brazil, one of its mountains, 
Itambe, being 8426 feet above the sea. All the 
mountains in Brazil have a general tendency from 
S.W. to N.E., except the transverse chain of the Si- 
erra dod Yertentes, which begins 60 miles south of 
Villa Rica, and runs in a tortuous line to its ter- 
mination near the junction of the Mamore and 
Beni. It forms the watershed of the tributaries of 
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the San Francisco and Amazons on the north, and 
those of the Rio de la Plata on the south ; its greatest 
height is 3500 feet above the sea: its western 
part, the Sierra Parecis, is merely a succession of 
detached hills. This chain, the coast-chain of 
Venezuela, and the mountains of Parima, are the 
only ranges in the continent of America that do not 
entirely, or in some degree, lie in the direction of 
the meridians. 

Magnificent forests of tall trees, bound together by 
tangled creeping and parasitical plants, clothe the 
declivities of the mountains and line the borders of 
the Brazilian rivers, where the soil is rich and the 
verdure brilliant. Many of the plains on the table- 
land bear a coarse nutritious grass after the rains 
only, others forests of dwarf trees ; but vast undu- 
lating tracts are always verdant with excellent pas- 
ture intermixed with fields of corn : some parts are 
bare sand and rolled quartz ; and the Campos Parecis, 
north of the Sierra dos Vertentes, in the province of 
Matto Grosso, is a sandy desert, of unknown extent, 
similar to the Great Gobi on the table-land of 
Tibet. 
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CHAPTER IX. 

The Low Lands of South America — Desert of Patagonia — The 
Pampas of Buenos Ayres — The Silvas of the Amazons — The 
Llanos of the Orinoco and Venezuela — Geological Notice. 

The southern plains are the most barren of the three 
great tracts of American low lands; they stretch 
from Tierra del Fuego over 27 degrees of latitude, or 
1900 miles, nearly to Tucuman and the mountains 
of Brazil. Palms grow at one end, deep snow covers 
the other many months in the year. This enormous 
plain, of 1,620,000 square miles, begins on the 
eastern side of Tierra del Fuego, which is a flat 
covered with trees, and therefore superior to its 
continuation on the continent through eastern Pata- 
gonia, which, for 800 miles from the land's end to 
beyond the Rio Colorado, is a desert of shingle.^ It 
is occasionally diversified by huge boulders, tufts of 
brown grass, low bushes armed with spines, brine- 
lakes, incrustations of salt, white as snow, and by 
black basaltic platforms, like plains of iron, at the 
foot of the Andes, barren as the rest. Eastern Pa- 
tagonia, however, is not one universal flat, but a 
succession of shingly horizontal plains at higher and 
higher levels, separated by long lines of cliffs or 
escarpments, the gable ends of the tiers or plains. 
The ascent is small, for even at the foot of the 
^ Captain King, R.N., and Mr. Darwin. 
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Andes the highest of these platforms is only 3000 
feet above the ocean. The plains are here and there 
intersected by a ravine or a stream, the waters of 
which do not fertilize the blighted soil. The tran- 
sition from intense heat to intense cold is rapid, and 
piercing winds often rush in hurricanes over these 
deserts, shunned even by the Indian, except when 
he crosses them to visit the tombs of his fathers. 
The shingle ends a few miles to the north of the Rio 
Colorado: there the red calcareous earth of the 
Pampas b^ins, monotonously covered with coarse 
tufted grass, without a tree or bush. This country, 
nearly as level as the sea and without a stone, extends 
almost to the table-land of Brazil, and for 1003 miles 
between the Atlantic and the Andes, interrupted 
only at vast distances by a solitary umbii, the only 
tree of this soil, rising like a great landmark. This 
wide space, though almost destitute of water, is not 
all of the same description. In the Pampas of 
Buenos Ayres there are four distinct regions. For 
180 miles west from Buenos Ayres they are covered 
with thistles and lucem of the most vivid green so 
long as the moisture from the rain lasts. In spring 
the verdure fades, and a month afterwards the thistles 
shooi up 10 feet high, so dense and so protected 
by spines that they are impenetrable. During the 
summer the dried stalks are broken by the wind, 
and the lucern again spreads freshness over the 
ground. The Pampas for 430 miles west of this 
region is a thicket of long tufted luxuriant grass, 
intermixed with gaudy flowers, affording inexhaust- 

]f 2 
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ible pasture to thousands of horses and cattle ; this 
is followed by a tract of swamps and bogs, to which 
succeeds a r^on of ravines and stones, and, lastly, a 
zone, reaching to the Andes, of thorny bushes and 
dwarf trees in one dense thicket. The flat plains in 
Entre Rios in Uruguay, those of Santa F^, and a 
great part of Cordova and Tucuman, are of sward, 
with cattle &rms. The banks of the Parana, and 
other tributaries of the La Plata, are adorned with 
an infinite variety of tropical productions, especially 
the graceful tribe of palms ; and the river islands are 
bright with orange-groves. A desert of sand, called 
II Gran Chieuso, exists west of the Paraguay, the 
vegetable produce of which is confined to a variety 
of the aloe and cactus tribes. Adjoining this desert 
are the Bolivian Provinces of Chiquitos and Moxos, 
covered with forests and jungle, the scene of the most 
laborious and beneficent exertions of the Jesuit Mis- 
sionaries towards the civilization of the aborigines 
of South America in the last century. 

The Pampas of Buenos Ayres, 1000 feet above the 
sea, sink to a low level along the foot of the Andes, 
where the streams from the mountains collect in large 
lakes, swamps, lagoons of prodigious size, and wide- 
spreading salines. The swamp or lagoon of Ybera, 
of 1000 square miles, is entirely covered with aqua- 
tic plants. These swamps are swollen to thousands 
of square miles by the annual floods of the rivers, 
which also inundate the Pampas, leaving a fertilizing 
coat of mud. Multitudes of animals perish in the 
floods, and the drought that sometimes succeeds is 
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more &tal. Between the yeaxs 1830 and 1832 two 
millions of cattle died from want of food. Millions 
of animals are sometimes destroyed by casual and 
dreadful conflagrations in these countries when co- 
vered with dry grass and thistles.' 

The Silvas of the river of the Amazons, lying in 
the centre of the continent, form the second division 
of the South American low lands. This country is 
more uneven than the Pampas, and the vegetation 
is so dense that it can only be penetrated by sailing 
up the river or its tributaries. The forests not only 
cover the basin of the Amazons from the Cordillera 
of Chiquitos to the mountains of Parima, but also 
its limiting mountain-chains, the Sierra dos Yertentes 
and Parima, so that the whole forms an area of 
woodland more than six times the size of France, 
lying between the 18th parallel of south latitude 
and the 7th of north ; consequently inter-tropical 
and traversed by the equator. There are some 
marshy savannahs between the 3rd and 4th degrees 
of north latitude, and some g^ssy steppes south 
of the Pacaraimo chain ; but they are insignificant 
compared with the Silvas, which extend 1500 miles 
along the river, varying in breadth from 350 to 800 
miles, and probably more. According to Baron 
Humboldt, the soil, enriched for ages by the spoils 
of the forest, consists of the richest mould. The 
heat is sufibcating in the deep and dark recesses of 
these primeval woods, where not a breath of air 

' Sir Woodbine Parish on Buenos Ayres, and Sir Francis 
Head's Journey over the Pampas. 
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penetrates, and where, after being drenched by the 
periodical rains, the damp is so excessive that a blue 
mist rises in the early morning among the huge stems 
of the trees, and envelops the entangled creepers 
stretching from bough to bough. A death-like still- 
ness prevails from sunrise to sunset, then the thou- 
sands of animals that inhabit these forests join in one 
loud discordant roar, not continuous, but in bursts. 
The beasts seem to be periodically and unanimously 
roused by some unknown impulse, till the forest 
rings in universal uproar. Profound silence prevails 
at midnight, which is broken at the dawn of morning 
by another general roar of wild chorus. Night- 
ingales too have their fits of silence and song ; after 
a pause they 



<c 



— all burst forth in choral minstrelsy. 



As if some sudden gale had swept at once 
A hundred airy harps," Coleridge. 

The whole forest often resounds when the animals, 
•startled from their sleep, scream in terror at the 
noise made by bands of its inhabitants flying firom 
some night-prowling foe. Their anxiety and terror 
before a thunder-storm is excessive, and all nature 
seems to partake in the dread. The tops of the lofty 
trees rustle ominously, though not a breath of air 
agitates them ; a hollow whistling in the high re- 
gions of the atmosphere comes as a warning from 
the black floating vapour; midnight darkness en- 
velops the ancient forests, which soon after groan 
and creak with the blast of the hurricane. The 
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gloom is rendered still more hideous by the vivid 
lightning and the stunning crash of thunder. Even 
fishes are affected with the general consternation ; for 
in a few minutes the Amazon rages in waves like a 
stormy sea. 

The Llanos of the Orinoco and Venezuela, covered 
with long grasSy form the third department of South 
American low lands, and occupy 153,000 square 
miles between the deltas of the Orinoco and the 
river Coqueta, flat as the surface of the sea. It is 
possible to travel over these flat plains for 1100 
miles from the delta of the Orinoco to the foot of 
the Andes of Pasto ; frequently there is not an emi- 
nence a foot high in 270 square miles. They are 
twice as long as they are broad ; and as the wind 
blows constantly from the east, the climate is the 
more ardent the fiirther west. These steppes for the 
most part are destitute of trees or bushes, yet in some 
places they are dotted with the maurita and other 
palm-trees. Flat as these plains are, there are in 
some places two kinds of inequalities ; one consists 
of banks or shoals of grit or compact limestone, 
five or six feet high, perfectly level for several 
leagues, and imperceptible except on their edges: 
the other inequality can only be detected by the 
barometer or levelling instruments; it is called a 
Mesa, and is an eminence rising imperceptibly to 
the height of some &ithoms. Small as the elevation 
is, a mesa forms the watershed from S.W. to N.E., 
between the affluents of the Orinoco and the streams 
flowing to the northern coast of Terra Firma. In 
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the wet seasoD, htmi April to the &ad of October, 
the tropical rams pour down in torr»its, and hun- 
dreds of square miles of the Uanos are inundated by 
the floods of the rivers. The water is sometimes 12 
feet deep in the hollows, in which so many horses and 
other animals perish, that the groond smells of musk, 
an odour peculiar to many South American quadru- 
peds. From the flatness of the country too, the waters 
of some affluents of the Orinoco are driven backwards 
by the floods of that river, especially when aided by 
the wind, and form tempcnrary lakes. When the 
waters subside, these steppes, manured by the sedi- 
ment,, are mantled with verdure, and produce ananas, 
with occasional groups of fan palm-trees, and mi- 
mosas skirt the rivers. When the dry weather re- 
turns, the grass is burnt to powder ; the air is filled 
with dust raised by currents occasioned by difference 
of temperature, even where there is no wind. If by 
any accident a spark of fire falls on the scorched 
plains a conflagraticm spreads from river to river, 
destroying every animal, and leaves the clayey soil 
sterile for years, till vicissitudes of weather crumble 
the brick-like sur&ce into earth. 

The Llanus lie between the equator and the Tropic 
of Cancer; the mean annual temperature is about 
84° of Fahrenheit. The heat is most intense during 
the rainy season, when tremendous thunder-storms 
are of common occurrence. 
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GEOLOGY OF SOUTH AMERICA. 

The most remarkable circumstance in the geolo- 
gical features of the South American continent is 
the vast development of volcanic force, which is 
confined to the chain of the Andes, where it has 
acquired a considerable breadth, as in the Peru- 
Bolivian portion, to the part nearest the sea-coast. 
It would be wrong, however, to say that there are 
no traces of modem volcanic action at a great dis- 
tance from the sea : ^ it is one of those theories which 
recent discoveries in both continents have proved the 
£dlacy of. The volcanic vents occur in the Andes 
in linear groups : the most southern of these is that 
of Chile, extending from the latitude of Chiloe to 
that of Santiago, 42° to 33° S. : in this space exist 

> Mr. Pentland found a very perfect yolcanic crater, with 
well-marked currents of lava issuing from it — a rare occur- 
lenoe'in the higher craters of the Andes— not far from San Pedro 
de Cacha in the valley of the Yucay (lat 14° 12^, long. 71"* 
15' W., and at an elevation of 12,000 feet), near to the ruins 
of the Temple of the Inga Viracocha, a monument and a 
locality celebrated in Peruvian legend, the nearest point of the 
sea-coast being 175 miles distant. It is probable that some 
of the most celebrated mining districts of Alto Peru — Potosi, 
ibr instance, situated in a porphyry — have been upheaved 
at a very recent period. Modem volcanic rocks are not want- 
ing in ^e valley of the Desagnadero ; volcanic conglomerates 
exist in the deep ravines round the city of La Paz, lat. 16*^ Sd' ; 
and the mountain of Litanias, which furnishes the building- 
stone for that Bolivian city (lat. 16** 42', long. 68° IH')* is com- 
posed of a most perfect trachyte, and rises to a height of 14,500 
feet above, and at a distance of 160 miles from the Pacific. 
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five well-authenticated craters in ignition — ^the most 
southern is the volcano of Uanqoihue or Osomo, 
observed bj M. Graye, and the most northern that of 
Maypu,' the fires of which are sometimes seen from 
the capital of Chile. Between the 33rd parallel and 
the Bolivian frontier there does not appear to be a 
single volcanic vent, but in the province of Atacama 
rises the volcano of San Pedro of Atacama. The 
mountain of Isluga, in the province of Tarapaca, is 
said to be an active volcano ; but the great centre of 
volcanic action in this part of the Western Cordillera 
extends from 18° KV to 16^ 20', where the Andes have 
changed their direction from being paiaUel to the me- 
ridian to one inclined nearly 45 degrees to that line. 
The trachytic giant domes of the Andes, Sahama, 
and the Nevado of Chuquibamba mark the N. and 
S. limits of this line of vents : the former, one of the 
most perfect trachytic paramids in the Andes, rises 
to a height of 22,350 feet, in lat 18'' 7' and long. 
68^ 54' W. ; near to it are the twin Nevados of 
Pomarape and Parinacota, one of which appears to 
emit smoke. The group of snowy peaks seen from 
Arica, the centre of which, the Nevado of Tacora, 
IS in lat. 17® 43', offers a Inroken-down crater, and 

1 Between the volcanos of Osomo and Maypa are situ- 
ated those of Villarica, Antaco, and Chilian. The Yolcano of 
Antaco was, in 1845, when visited by M. Domeyko, in great 
activity ; its height, as determined by that naturalist, 8,918 feet 
only, and the snow line on its sides 7,996 feet above the sea ; 
the volcano of Villarica is 120 miles S., and that of Chilian 
80 miles N. of the volcano of Antaco. 
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ao active solfateira, on one of its sides. Between 
thb point and the volcano of Arequipa no active 
volcano has been observed. It is well known that 
the latter has vomited flames and ashes, and spread 
desolation around, at a comparatively recent period ; ^ 
the crater of Uvinas, active in the 16th century, is 
now filled up and completely extinct. Between the 
latitude of Arequipa (16^ 24') and the Equatorial 
group of volcanos, the Andes do not present a single 
active crater. This Equatorial group extends over a 
meridional line of 3i degrees — ^between the Peak of 
Sangay and the volcano of Los Pastos. The most 
renouirkable of these volcanic vents are the Sangay, 
Tunguragua, and Cotopaxi, all situated in the Cor- 
dillera most remote from the ocean. Pichincha 
burned as recently as 1831 ; and north of the 
£k|uator, Imbaburu, the volcanos of Chiles, of Cum- 
bal, of Tuqueres or Los Pastos, of Sotara and 
Purace, mark the extension of actual volcanic action 
into our hemisphere. 

Granite, which seems to be the base of the whole 
continent, is widely spread to the east and south : it 
i^pears in Tierra del Fuego and in the Patagonian 
Andes abundantly, and at great elevations, and in 
Chile and southern Peru forms the line of hills pa- 
rallel to the Pacific, wherein are situated the mineral 
riches of the former republic ; but it comes into view 
so rarely in the northern parts of the chain, that 

' Dr. Weddell, in 1847, visited the crater of this volcano, 
which at that period only emitted masses of aqueous vapour 
from its fumaroles. 
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Baron Humboldt says a person might travel years 

in the Andes of Peru and Quito without falling in 

with it. He never saw it at a greater height above 

the sea than 11,500 feet. Gneiss is here and there 

associated with the granite, but mica schist is by 

much the most common of the crystalline rocks. 

Quartz rock, probably of the Devonian period, is 

much developed, generally mixed with mica, and 

rich in gold and specular iron. It sometimes extends 

several leagues in the western declivities of Peru 

6000 feet thick. Red sandstone, with its gypseous 

and saliferous marls, of the age of our English red 

marl, of vast dimensions, occurs in the Andes, and 

on the table-land east of them, where in some places, 

as in Colombia, it spreads over thousands of square 

miles to the shores of the Atlantic. It is widely 

extended at altitudes of 10,000 and 12,000 feet — ^for 

example, on the plains of Tarqui and in the valley of 

Cuen^a. Coal is sometimes associated with it, and 

is found in the Andes of Pasco, in Peru, 14,750 feet 

above the sea. 

Porphyry abounds all over the Andes, from Pata- 
gonia to Colombia, at every elevation, on the slopes 
and summits of the mountains, rising to the greatest 
elevation, but of very different ages and mineralogical 
characters. One variety which frequently occurs is 
rich in metals, and hence has been designated as 
metalliferous : in it are situated some of the most 
celebrated silver mines of Peru, those of Potosi, 
Gruro, Puno. The bare and precipitous porphyry- 
rocks give great variety to the colouring of the 
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Andes, especially in Chile, where purple, tile-red, and 
brown are contrasted with the snow on the summit 
of the chain.^ 

Trachyte, often so difficult to distinguish from por- 
phyry, is perhaps still more abundant than it is in the 
Andes ; many of the loftiest rocks, and all the great 
dome-shaped mountains, are formed of it. Masses of 
this rock, from 14,000 to 18,000 feet thick, form the 
Chimborazo and the Pichincha. Prodigious quan- 
tities of volcanic products, lava, tufa, and obsidian, 
occur on the western fiice of the Andes, where vol- 
canos are active. On the eastern side there are none. 
This is especially the case in that part of the chain 
lying between the equator and Chile. The Boli- 
vian Cordilleras, which encircle the valley of Desa- 
guadero, furnish a striking example. The Cordillera 
of the coast is composed of crystalline and stratified 
rocks at its base, and of trachytes, obsidian, and tra- 
chytic conglomerates at greater elevations, while the 
eastern Cordillera consists of stratified rocks of the 
Silurian system, with granites, quartziferous porphy- 
ries, and syenites, injected, and of secondary rocks 
of the triassic period, red marls, containing gypsum, 
oolitic limestone, and rock-salt of the most beauti- 
ful colours. Jowards Chile, and throughout the 
Chilian range, the case is difiPerent, because active 
volcanos are there in the centre of the chain. 

Sea-shells of different geological periods are found 
at various elevations, which shows that many up- 
heaviugs and subsidences have taken place in the 

1 Dr. Poeppig. 
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chaia of the Andes.^ The whole range, after twice 
subsiding some thousand feet, was brought up by a 
slow movement in mass during the Eiocene period, 
after which it sank down once more several hundred 
fleet, to be again uplifted to its present level by a slow 
and often interrupted motion. These vicissitudes 
are very perceptible, especially at its southern 
extremity. Stems of large trees, which Mr. Darwin 
found in a fossil state in the Uspallata range, on 
the eastern declivity of the Chilian Andes, now 700 
miles distant from the Atlantic, exhibit a remarkable 
example of such vicissitudes. These trees, with the 
volcanic soil on which they had grown, had sunk 
from the beach to the bottom of a deep ocean, from 
which, after five alternations of sedimentary deposits 
and deluges of submarine lava of prodigious thick- 
ness, the whole mass was raised up, and now forms 
the Uspallata chain. Subsequently, by the wearing 
of streams, the embedded trunks have been brought 
into view in a silicified state, projecting from the soil 
in which they grew — ^now solid rock. 

" Vast and scarcely comprehensible as such 
changes must ever appear, yet they have all occurred 
within a period recent when compared with the his- 
tory of the Cordillera ; and the Cordillera itself is 
absolutely modem compared with many of the fossi- 
liferous strata of Europe and America."' 

^ Mr. Pentland found fossil shells of the Silurian period at 
a height of 17,500 feet, on the Bolivian Nevado of Antakana, 
lat 16° 21', and those of the carhoniferoos limestone as high as 
14,200 in several parts of Upper Peru. 

* Mr. Darwin's Journal of Travels in South America. 
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• From the quantity of shingle and sand in the 
valleys in the lower ridges, as well as at altitudes from 
7000 to 9000 feet above the present level of the sea, 
it appears that the whole area of the Chilian Andes 
has been rising for centuries by a gradual motion ; 
and the coast is now rising by the same imperceptible 
degrees, though it is sometimes suddenly elevated by 
a succession of small upheavings of a few feet by 
earthquakes similar to that which shook the con- 
tinent for 1000 miles on the 20th of February, 
1835. 

On the eastern side of the Andes the land from 
Tierra del Fuego to the Rio de la Plata has been 
raised en masse by one great elevating force, acting 
equally and imperceptibly for 2000 miles, within the 
period of the shell-fish now existing, which, in many 
parts of these plains, even still retain their colours. 
The gradual upward movement was interrupted by 
at least eight long periods of rest, marked by the 
edges of the successive plains, which, extending 
from south to north, had formed so many lines of 
sea-coast, as they rose higher and higher between 
the Atlantic and the Andes. It appears, from the 
shingle and fossil shells found on both sides of the 
Cordillera, that the whole south-western extremity 
of the continent has been rising slowly for a long 
time, and indeed the whole Andean chain. The rise 
on the coast of Chile has been at the rate of several 
feet in a century ; but it has diminished eastward, till, 
in the Patagonian plains and Pampas, it has been 
(Hily a few inches in the same line. 
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The instability of the southern part of the caa- 
tinent is less astonishing, if it be considered that at the 
time of the earthquake of 1835 the volcanos in the 
Chilian Andes were in eruption contemporaneously 
for 720 miles in one direction and 400 in another, so 
that in all probability there was a subterranean lake 
of burning lava below this end of the continent twice 
as lai^e as the Black Sea.^ 

The terraced plains of Patagonia, which extend 
hundreds of miles along the coast, are tertiary strata, 
not in basins, but in one great deposit, above which 
lies a thick stratum of a white pumaceous substance, 
extending at least 600 miles, a tenth part of which 
consists of marine infusoria. Over the whole lies 
the shingle already mentioned, spread over the coast 
for 700 miles in length, with a mean breadth of 200 
miles, and 50 feet thick. These myriads of pebbles, 
chiefly of porphyry, have been torn from the rocks 
of the Andes, and water- worn, at a period subsequent 
to the deposition of the tertiary strata — ^a period of 
incalculable duration. All the plains of Tierra del 
Fuego and Patagonia, on both sides of the Andes, 
are strewed with huge boulders, which are supposed 
to have been transported by icebergs which had de- 
scended to lower latitudes in ancient times than they 
do now — observations of great interest which we owe 
to Mr. Darwin. 

The stunted vegetation of these sterile plains 
was sufficient to nourish large animals, now extinct, 
of the family of the Pachydermata, even at a period 

' Mr. Darwin's Journal of Travels in South America. 
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when the present shell-fish of the Fatagonian seas 
existed. 

The Pampas of Buenos Ayres aie partly alluvial, 
the deposit of the Rio de la Plata. Granite prevails, 
to the extent of 2000 miles along the coast of Brazil, 
and with syenite forms the base of the table-land. 
The superstructure of the latter consists of meta- 
morphic and old igneous rocks, sandstone, clay-slate, 
limestone ; in the latter are large caverns containing 
bones of several species of extinct animals. Gold is 
found in the alluvial soil on the banks of the rivers, 
and in the slate rocks of the Palaeozoic period, from 
the destruction of which this alluvium has been 
derived, and diamonds, so abundant in that country, 
in a ferruginous conglomerate of a very recent 
period. 

The fertile soil of the Silvas has travelled fro in 
a^ : washed down from the more elevated regions, 
it has been gradually deposited and manured by 
the decay of a thousand forests. Granite again 
appears, in more than its usual ruggedness, in the 
table-land and mountains of the Parima system. 
The sandstone of the Andes is found there also ; 
and on the plains of Esmeralda it caps the granite 
of the solitary prism-shaped Duida, the culminating 
mountain of the Parima system. Limestone ap- 
pears in ' the Brigantine or Cocollar, the most 
southern of the three ranges of the coast-chain 
of Venezuela ; the other two are of granite, meta- 
morphic rocks, and crystalline schists, torn by earth- 
quakes and worn by the sea, which has deeply 

VOU X. o 
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indented that coast. The chain of islands in the 
Spanish main is merely the wreck of a more northern 
ridge, broken up into detached masses by these 
irresistible powers. 



CHAP. X. CENTRAL AMERICA. '■ 19S 



CHAPTER X. 

Central America — ^West Indian Islands — Geological Notice. 

Taking the natural divisions of the continent alone 

into consideration. Central America may be, r^arded 

as lying between the Isthmus of Panama and Darien 

and the Isthmus of Tehuantepec, and consequently 

in a tropical climate. This narrow tortuous strip 

of land, which unites the continents of North and 

South America, stretches from S.E. to N.W. about 

1200 miles, varying in breadth from 20 to 300 or 

400 miles. 

As a regular chain, the Andes descend suddenly 

at the Isthmus of Panamd,^ but as a mass of high land 

they continue through Central America and Mexico, 

in an irregular mixture of table-lands and mountains. 

The mass of high land which forms the central ridge 

of the country, and the watershed between the two' 

oceans, is very steep on its western side, and runs 

near the coast of the Pacific, where Central America^ 

is narrow ; but to the north, where it becomes wider, 

it recedes to a greater distance from the shore than 

the Andes do in any other part between Cape Horn 

and Mexico. 

> From the American survey of the Isthmus of Panama by 
Col. Hughes, the highest point to be traversed by the projected 
railroad is Baldwin's Summit, 299 feet above the sea— which 
the road is to cut through by a tunnel 254 feet above the same' 
level. 

o2 
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This country consists of three distinct groups, 
divided by valleys which run from sea to sea, namely, 
Ck>starica, the group of Honduras and Nicaragua, 
and the group of Guatemala/ 

The plains of Panamd, very little raised above 
the sea, and in some parts studded with hills, follow 
the direction of the kthmus for 280 miles, and end 
at the Bay of Parita. From thence the forest- 
covered Cordillera of Yeragua, supposed to be 
9000 feet high, extends to the small but elevated 
table-land of Costarica, surrounded by volcanos, and 
terminates at the plain of Nicaragua, which, toge- 
ther with its lake, occupies an area of 30,000 square 
miles, and forms t^e second break in the great 
Andean chain. The lake is only 128 feet above 
the Pacific, from which it is separated by a line of 
active volcanos. The river of San Juan flows from 
its eastern end into the Caribbean Sea, and at its 
northern extremity it is connected with the smaller 
lake of Managua or Leon by the river Penaloya or 
Tipitapa. By this water-line it has been projected 
to unite the two seas. The high land begins again, 
after an interval of 170 miles, with the Mosquito 
country and Honduras, which mostly consbt of table- 
lands and high mountains, some of which are volcanos. 

Guatemala is a table-land intersected by deep 
valleys, which lies between the plain of Comayagua 
and the Isthmus of Tehuantepec. It spreads to the 
east in the peninsula of Yucatan, which terminates 
at Cape Catoche, and encompasses the Bay of Hon- 

1 Johnston's Physical Atlas. 
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duras with terraces of high mountains. The table- 
land of Guatemala consists of undulating verdant 
plains of great extent, of the absolute height of 
5000 feet, fragrant with flowers. In the southern 
part the cities of Old and New Guatemala are situ- 
ate, 12 miles apart. The portion of the plain on 
which the new city stands is bounded on the west by 
the three volcanos of Bacaya, del Fuego, and de 
Agua ; these, rising from 7000 to 10,000 feet above 
the plain, lie close to the new city on the west, and 
form a scene of wonderful boldness and beauty. The 
Volcano de Agua, at the foot of which Old Guate- 
mala stands, is a perfect eoiie, verdant to its summit, 
which occasionally pours forth torrents of boiling 
water and stones. The old city has been twice de- 
stroyed by it, and is now nearly deserted on account 
of earthquakes. The Volcano del Fuego generally 
emits smoke from one of its peaks ; and the Volcano 
de Facaya is only occasionally active. The wide 
grassy plains are cut by deep valleys to the north, 
where the high land of Guatemala ends in parallel 
ridges of mountains, called the Cerro Felado, which 
run from east to west along the 94th meridian, 
filling half the Isthmus of Tehuantepec, which is 
140 miles broad, and unites the table-land of Guate- 
mala with that of Mexico. 

Though there are large savannahs on the high 
plains of Guatemala, there are also magnificent 
primeval forests, as the name of the country implies, 
Guatemala signifying, in the Mexican language, a 
place covered with trees. The banks of the Bio de 
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la Papian, or Usumasinta, a tributary of which rises 
in the alpine lake of Feten, and flows over the 
table-land to the Gulf of Mexico, are beautiful 
beyond description. 

The coasts of Central America are generally nar- 
rowy and in some places the mountains and high 
lands come close to the water's edge. The sugar- 
cane is indigenous, and on the low lands of the east- 
ern coast all the ordinary produce of the West Indian 
islands is raised, besides much that is peculiar to the 
country. 

As the climate is cool on the high lands, the vege- 
tation of the temperate zone is there in perfection. 
Qn the low lands, as in other countries where heat 
and moisture are in excess, and where nature is for 
the most part undisturbed, vegetation is vigorous to 
rankness: forests of gigantic timber seek the pure 
air above an impenetrable undergrowth, and the 
mouths of the rivers are dense masses of jungle with 
mangroves and reeds 100 feet high, yet delightful 
savannahs vary the scene, and wooded mountains dip 
into the water. 

Nearly all the coast of the Pacific is skirted b 
an alluvial plain, of small width, and generally very 
different in character from that on the Atlantic side. 
In a line along the western side of the table-land and 
the mountains there is a continued succession of 
volcanos, at various distances from the shore, and 
at various heights, on the declivity of the table-land. 
It seems as if a great crack or fissure had been pro- 
duced in the earth's surface, along the junction of. 
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the mountains and the shore, through which the in- 
ternal fire had found a vent. There are more than 
20 active volcanos in succession between the 10th 
and 20th parallels of north latitude ; some higher 
than the mountains of the central ridge, and several 
subject to violent eruptions. Altogether there are 
39 in Central America, 17 of which are in Guate- 
mala — a greater number than in any other country, 
Java excepted. 

The Colombian Archipelago, or West Indian 
Islands, which may be regarded as the wreck of a 
submerged part of the continent of South and Cen- 
tral America, consists of three distinct groups, 
namely, the Lesser Antilles or Caribbean Islands, 
the Greater Antilles, and the Bahama or Lucay 
Islands. Some of the Lesser Antilles are flat, but 
their general character is bold, with a single moim- 
tain or group of mountains in the centre, which 
slopes to the sea all around, more precipitously on 
the eastern side, which is exposed to the force of the 
Atlantic current. Trinidad is the most southerly of 
a line of magnificent islands, which form a semi- 
circle, enclosing the Caribbean Sea, with its con- 
vexity facing the east. The range is single to the 
island of Guadaloupe, where it splits into two chains^ 
known as the Windward and Leeward Islands. Tri- 
nidad, Tobago, St. Lucia, and Dominica are par- 
ticularly mountainous, and the mountains are cut by 
deep narrow ravines, or gullies, covered by ancient 
forests. The volcanic islands, which are mostly in 
the single part of the chain, have conical mountains 
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bristled with rocks of a still more ru^^ form ; but 
almost all the islands of the Lesser Antilles have a 
large portion of excellent vegetable soil in a high 
state of cultivation. Most of tYnewL are surrounded 
by coral reefs, which render navigation dangerous, 
and there is little intercourse between these islands, 
and still less with the Greater Antilles, on account 
of the prevailing winds and currents, which make it 
difficult to return. The Lesser Antilles terminate 
with the group of the Virgin Islands, which are 
small and flat, some only a few feet above the sea, 
and most of them are mere coral rocks. 

The four islands which form the group of the 
Greater Antilles are the largest and finest in the 
Archipelago. Porto Bico, Haiti or San Donungo, 
and Jamaica, separated from the Virgin Islands by 
a narrow channel, lie in a line parallel to the coast- 
chain of Venezuela, from east to west ; while Cuba, 
by a serpentine bend, separates the Caribbean Sea, 
or Sea of the Antilles, from the Gulf of Mexico. 
Porto Eico is 90 miles long and 36 broad, with 
wooded mountains passing through its centre nearly 
from east to west, which furnish abundance of water. 
There are extensive savannahs in the interior, and 
very rich soil on the northern coast, but the climate 
near the sea is unhealthy. 

Haiti or San Domingo, 340 miles long and 132 
broad, has a chain of mountains in its centre, extend- 
ing from east to west like all the mountains in the 
Greater Antilles, the highest point of which is 9000 
feet above the sea. A branch diverge from the 



CHAP. X. WEST INDIAN ISLANDS. 201 

main st^n to Cape Tiburon, so that Haiti contains 
a great proportion of high land. The mountains are 
susceptible of cultivation nearly to the summit, and 
are clothed with undisturbed tropical forests. The 
extensive plains are well watered, and the soil, though 
not deep, is productive. 

Jamaica, the most valuable of the British posses- 
sions in the West Indies, has an area of 4256 square 
miles, of which 1 10,000 acres are cultivated, chiefly 
as sugar-plantations. The principal chain of the 
Blue Mountains lies in the centre of the island, from 
east to west, with so sharp a crest that in some places 
it is only four yards across. The offsets from it 
cover all the eastern part of the island; some of 
them are very high. The more elevated ridges are 
flanked by lower ranges, descending to verdant 
savannahs. The escarpments are wild, the declivi- 
ties steep, and mingled with stately forests. The 
valleys are very narrow, and not more than a twen- 
tieth part of the island is level ground. There are 
many small rivers, and the coast-line is 500 miles 
long, with at least 30 good harbours. The mean 
summer-heat is 80^ of Fahrenheit, and that of winter 
is 75^. The plains are often unhealthy, but the air in 
the mountains is salubrious; fever has never pre- 
vailed at the elevation of 2500 ibet. 

Cuba, the largest island in the Colombian Archipe- 
lago, has an area of 3615 square leagues, and 200 
miles of coast, but so beset with coral reefe, sandbanks, 
and rocks, that only a third of it is accessible. Its 
mountains, which attain the height of 8000 feet, 
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occupy the caitre, and fill the eastern part of the 
island, in a great longitodinal line. No island in 
these seas is more important with r^;ard to situation 
and natural prodactions ; and although mnch of the 
low ground is swampy and unhealthy, there are vast 
savannahs, and about a seventh part of the island is 
cultivated. 

The Bahama Islands are the least valuable and 
least interesting part of the Archipelago. The 
group consists of about 500 islands, many of them 
mere rocks, lying east of Cuba and the coast of 
Florida. Twelve are rather large, and are culti- 
vated; and, though arid, they produce Log-wood 
and Mahogany. The most intricate labyrinth of 
shoals and reefs, chiefly of corals, madrepores, 
and sand, encompass these islands; some of them 
rise to the sur&ce, and are adorned with groves of 
palm-trees. The Great Bahama is the first part of 
the New World on which Columbus landed — the 
next was Haiti, where his ashes rest. 

The geology of Central America is little known ; 
nevertheless it appears, from the confiised mixture of 
table-lands and mountain-chains in all directions, 
that the subterraneous forces must have acted more 
partially and irr^nlarly than either in South or 
North America. Granite, gneiss, and mica-slate 
form the substrata of the country ; but the abund- 
ance of igneous rocks bears witness to strong vol- 
canic action, both in ancient and in modern times, 
which still maintains its activity in the volcanic 
groups of Guatemala and Mexico. 
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From the identity of the fossil remains of extinct 
quadrupeds, there is every reason to believe that the 
West Indian Archipelago' was once part of South 
America, and that the rugged and tortuous isthmus 
of Central America, and the serpentine chain of 
islands winding from Cumana to the peninsula of 
Florida, are but the shattered remains of an un- 
broken continent. The powerful volcanic action in 
Central America and Mexico, the volcanic nature 
of many of the West Indian Islands, and the still- 
existing fire in St. Vincent's, together with the tre- 
mendous earthquakes to which the whole region is 
subject, render it more than probable that the Carib- 
bean Sea and the Gulf of Mexico are one great area 
of subsidence, which possibly has been increased by 
the erosion of the Gulf-stream and ground-swell — 
a temporary current of great impetuosity, common 
among the West Indian Islands from October to 
May. 

The subsidence of this extensive area must have 
been very great, since the water is of considerable 
depth between the islands. It must have taken 
place after the destruction of the great quadrupeds, 
and consequently at a very recent geological period. 
The elevation of the table-land of Mexico may have 
been a contemporaneous event. In the Colombian 
Archipelago, volcanic action is confined to the 
smaller islands, which, forming a line in a meri- 
dional direction, extend from 12^ to 18^ N., and may 
be designated as the Caribbean range : it begins 
with Grenada and ends with St. Eustatius. St. Yin- 
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cent, St. Lucia, Martinique, a great portion of 
Guadaloupe, Montserrat, Nevis, and St. Kitts are 
volcanic ; most of them possess craters recently 
extinct, which have vomited ashes and lava within 
historical periods ; whilst the less elevated of the 
Leeward and Windward Islands, Tobago, Barbadoes, 
Deseada, Antigua, Barbuda, and St. Bartholomew's, 
with the Virgin Islands and Bahamas, ai^ composed 
either of calcareous or coral rocks. 
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CHAPTER XI. 

North America — Table-Land and Mountains of Mexico — The 
Rocky Mountains — The Maritime Chain and Mountains of 
Russian America. 

Acx:oRDiNO to the natural division of the continent, 
North America b^ns about the 20th d^ee of 
north latitude, and terminates in the Arctic Ocean. 
It IS loi^r than South America, but the irregularity 
of its outline renders it impossible to estimate its 
area* Its greatest lei^h is about 3100 miles, and 
its breadth at the widest part is 3500 miles. 

The general structure of North America is still 
more simple than that of the southern part of the 
continent. The table-land of Mexico and the Rocky 
Mountains, which are the continuation of the high 
land of the Andes, run along the western side, but 
at 80 great a distance from the Pacific as to admit of 
another system of mountains along the coast. The 
immense plains to the east are divided longitudinally 
by the AUeghanny Mountains, which stretch from 
the Carolinas to the Gulf of St. Lawrence, parallel 
to the Atlantic, and at no great distance from it. 
Although the general direction of the mountains is 
firom south to north, yet, as they maintain a degree 
of parallelism to the two coasts, they diverge towards 
the north — one inclining towards the north-west and 
the other towards the north-east The long narrow 
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plain between the Atlantic and the All^hannies is 
divided, throughout its length, by a line of clifls not 
more than 200 or 300 feet above the Atlantic plain, 
the outcropping edge of the Second Terrace, or 
Atlantic Slope, whose rolling surfece goes west to 
the foot of the mountains. 

An enormous table-land occupies the greater part 
of Mexico or Anahuaxs. It begms at the Isthmus of 
Tehuantepec, and extends north-west to the 42nd 
parallel of north latitude — a distance of about 1600 
mUes, which is nearly equal to the distance from the 
northern extremity of Scotland to Gibraltar. It is 
narrow towards the south, and expands towards the 
north-west till about the latitude of the city of 
Mexico, where it attains its greatest breadth of 360 
miles, and there also it is highest. The most easterly 
part in that parallel is about 5000 feet above the sea, 
from whence it rises towards the west to the height of 
7482 feet at the city of Mexico, and then gradually 
duninishes to 4000 feet towards the Pacific. 

Its height in California is not known, but it stiU 
bears the character of a table-land, and maintains 
an elevation of 6000 feet along the east side of the 
Sierra Madre, even to the 32nd degree of north lati- 
tude, where it sinks to a lower level before joining 
the Rocky Mountains. The descent from this plateau 
to the low knds is very steep on aU sides; on the 
east, especiaUy, it is so precipito.« that, seen from a 
distance, it is like a range of high mountains. There, 
are only two carriage-roads to it from the Mexican 
Gulf, by passes 500 mUes asunder -one atXalapa, 
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near Vera Cruz, the other at Santilla, west of Mon*^ 
terey. The descent to the shores of the Pacific is 
almost equally rapid, and that to the south no less 
so, where, for . 300 miles between the plains of 
Tehuantepec and the Rio Yopez, it presses on the 
shores of the Pacific, and terminates in high moun- 
tains, leaving only a narrow margin of hilly mari- 
time coast. Where the surface of the table-land is 
not traversed by mountains, it is as level as the 
ocean. There is a carriage-road over it for 1500 
miles, without hills, from the city of Mexico to 
Santa Fe. 

The southern part of the plateau is divided into 
four parts or distinct plains, surrounded by hills 
firom 500 to 1000 feet high. In one of these, the 
plain of Tenochtitlan, surrounded by a wall of por- 
phyritic mountains, stands the city of Mexico, once 
the capital of the empire of Montezuma, which must 
have far surpassed the modem city in extent and 
splendour, as many remains of its ancient glory 
testify. It is 7482 feet above the sea. 

One of the singular crevices through which the 
internal fire finds a vent, stretches from the Gulf of 
Mexico to the Pacific, directly across the table-land, 
in a line about 16 miles south of the city of Mexico. 
A very remarkable row of active volcanos occurs 
along this parallel ; Tuxtla, the most eastern of 
them, is in the 95th degree of west longitude, near 
the Mexican Qulf, in a low range of wooded hills. 
^lore to the west stands the snow-shrouded cone of 
Orizaba, with its ever-fiery crater, seen like a star in 
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the darkness of the night, which has obtained it the 
name of Citlaltepetl — the <' Mountain of the Star." 
Popocatepetl, the loftiest mountain in Mexico, 
17,720 feet above the sea, lies still farther west, and 
is in a state of constant eruption, which, with the 
peaks of Iztacihuatl and of Toluca, form a kind of 
volcanic circus, in the midst of which the city of 
Mexico and its lake are sitiiated. A chain of smaller 
volcanos unites the three. On a plain on the western 
slope of the table-land, and about 70 miles in a 
straight line from the Pacific, is the volcanic cone 
of Jorullo/ It suddenly appeared, and rose 1683 
feet above the plain, on the night of the 29th of 
September, 1759, and is the highest of six mountains 
which have been thrown up on this part of the table- 
land since the middle of last century. The great 
cone of Colima, the last of this volcanic series, stands 
insulated in the plain of that name, between the 
western declivity of the table-land and the Pacific. 

A high range of mountains extends along the 
eastern marg^ of the table-land to the Real de 
Catorce, and the suri^e of the plain is divided into 
two parts by the Sierra Madre, which begins at 
2P of N. lat. ; and, after running north about 60 
miles, its continuity is broken into the insulated 
, ridges of the Sierra Altamina, and the group con- 
taining the celebrated silver-mines of Fresnillo and 
Zacatecas : it soon after resumes its character of a 
regular chain, and, with a breadth of 100 miles, 
proceeds in parallel ridges and longitudinal valleys 

1 Baron Humboldt. 
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to New Mexico, where it skirts both banks of the 
Rio Bravo del Norte, and joins the Sierra Verde, 
the most southern part of the Rocky Mountains, in 
40" of N. lat. 

To the south, some points of the Sierra Madre are 
said to be 10,000 feet high and 4000 feet above 
their base ; and between the parallels of 36° and 42°, 
where the chain is the watershed between the Rio 
Colorado and the Rio Bravo del Norte, they are 
still higher, and perpetually covered with snow. 
The mountains on the left bank of the last-mentioned 
river are the eastern ridges of tlie Sierra Madre, and 
contain the sources of the innumerable affluents of 
the Missouri and other rivers that flow into the 
Mississippi and Mexican Gulf. 

Deep cavities, called Barancas, are a characteristic 
feature of the table-lands of Mexico : they are long 
rents, two or three miles in breadth, and many more 
in length, often descending 1000 feet below the sur- 
£use of the plain, with a brook or the tributary of 
some river flowing through them. Their sides are 
precipitous and rugged, with overhanging rocks 
covered with large trees. The intense heat adds to 
the contrast between these hollows and the bare 
plains, where the air is more cool. 

Vegetation varies with the elevation ; consequently 
the splendour which adorns the low lands vanishes 
on the high plains, which, though producing much 
grain and pasture, are often saline, sterile, and tree- 
less, except in some places where oaks grow to an 
enormous size, free of underwood. 

VOL. I. p 
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The Bocky Mountains run 1800 miles in two 
parallel chains from the mountains of Anahuac in 
latitude 40' N. to the mouth of the Mackenzie 
river in the Arctic Ocean, sometimes united by a 
transverse ridge. In some places the eastern range 
rises to the snow-line, and even far above it, as in 
Mounts Hooker and Brown, 15,700 and 15,990 feet 
high ; but the general elevation is only above the line 
of trees. The western range is not so high till north 
of the 55th parallel, where both ranges are of the 
same height, and frequently higher than the snow-line. 
They are generally barren, though the transverse 
valleys have fertile spots with grass, and sometimes 
trees. Their only offset in the south is the Saba and 
Ozark mountains, which run through Texas to the 
Mississippi. The long valley between the two rows 
of the Bocky Mountains, which is 100 miles wide, 
must have considerable elevation in the southj idnce 
the tributaries of the Colombia river descend from it 
in a series of rapids and cataracts for nearly 100 
miles; and it is probably still higher towards the 
sources of the Peace river, where the mountains, 
only 1500 feet above it, are perpetually covered 
with snow. The Sierra Verde is 490 miles from 
the Pacific, but as the coast trends due north to the 
Sound of Juan de Fuca, the western range of the 
Rocky Mountains maintains a distance of 380 miles 
from the ocean, from that point to the latitude of 
Behring's Sea, in 60" of N. lat. 

The mountains on the west coast consist of two 
chains, one of which, beginning in Mexico, about 
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the same latitude with the Sierra Madre, skirts the 
Gulf of California on the east, and maintains rather 
an inland course till north of the Oregon river, 
where it forms the Sea Alps of the coast ; and then, 
increasing in breadth as it passes through Eussian 
America, it ends at Nootka Sound. 

The other chain, known as the Sea Alps of Cali- 
fornia, begins at the extremity of the peninsula, and, 
running northward with increasing height close to 
the Pacific, it passes through the island of Quadra 
and Vancouver, and after joining the Alps of the 
north-west coast, it terminates at Mount St. Elias, 
which is 17,860 feet high. A range of very high 
snowy mountains, which begins at Cape Mendocino, 
goes directly across both of these coast-chains, and 
unites them to the Rocky Mountains. It forms the 
watershed between the Colorado, which goes to the 
Gulf of CaUfomia, and the affluents of the Oregon 
or Colombia river, which flows into the Pacific, and 
is continued to the east of the Rocky Mountains, at 
a less elevation, under the name of the Black Moun- 
tains, which stretch to the Missouri. Prairies extend 
between this coast-chain and the Rocky Mountains 
from California to the north of the Or^on river. 
The Oregon coast, for 200 miles, is a mass of undis- 
turbed forest-thickets and marshes ; and north from 
it, with few exceptions, is a mountainous region of 
bold aspect, often reaching above the snow-line. A 
branch of the Sea Alps, which runs westward to 
Bristol Bay, has many active volcanos, and so has 
that which fills the promontory of Aliaska. 

p2 
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The archipelagos and islands along the coast, from 
California to the promontory of Aliaska, have the 
same bold character as the mainland, and may be 
regarded as the tops of a submarine chain of table- 
lands and mountains which constitute the most 
westerly ridge of the maritime chains. Prince of 
Wales's Archipelago contains seven active volcanos. 

The mountains on the coasts of the Pacific and 
the islands are in many places covered with colossal 
forests, but wide tracts in the south are sandy 
deserts. 
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CHAPTER Xn. 

North America, continued — The Great Central Plains, or Valley 
of the Mississippi — The Alleghany Mountains — The Atlantic 
Slope — The Atlantic Plain — Geological Notice — The Mean 
Height of the Continents. 

The great central plain of North America, lying 
between the Bocky and Alleghany Mountains, and 
reaching from the Gulf of Mexico to the Arctic 
Ocean, includes the valleys of the Mississippi, St. 
Lawrence, Nelson, Churchill, and most of those of 
the Missouri, Mackenzie, and Coppermine rivers. 
It has an area of 3,245,000 square miles, which is 
245,000 square miles more than the central plain of 
South America, and about half the size of the great 
plain of the old continent, which is less fertile ; for 
although the whole of America is not more than 
half the size of the old continent, it contains at least 
as much productive soil. 

The plain, 5000 miles long, becomes wider to- 
wards the north, and has no elevations except a low 
table-land which crosses it at the line of the Cana- 
dian lakes and the sources of the Mississippi, and is 
nowhere above 1500 feet high, and rarely more than 
700 : it is the watershed between the streams that 
go to the Arctic Ocean and those that flow to the 
Mississippi. The character of the plain is that of 
perfect uniformity, rising by a gentle r^pilar ascent 
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from the Gulf of Mexico to the sources of the 
Mississippi, which river is the great feature of the 
North American low lands. The ground rises in 
the same equable manner from the right bank of the 
Mississippi to the foot of the Rocky Mountains, but 
its ascent from the left bank to the Alleghanies is 
broken into hill and dale, containing the most fertile 
territory in the United States. Under so wide a 
range of latitude the plain embraces a great variety 
of soil, climate, and productions ; but, being almost 
in a state of nature, it is characterized in its middle 
and southern parts by interminable grassy savan- 
nahs, or prairies, and enormous forests, and in the 
far north by deserts which rival those of Siberia in 
dreariness. 

In the south a sandy desert, 400 or 500 miles 
wide, stretches along the base of the Rocky Moun- 
tains to the 41st degree of N. lat. The dry plains 
of Texas and the upper region of the Arkansas have 
all the characteristics of Asiatic table-lands ; more 
to the. north the bare treeless steppes on the high 
grounds of the far west are burned up in summer, 
and frozen in winter by biting blasts from the Rocky 
Mountains ; but the soil improves towards the Mis- 
sissippi. At its mouth, indeed, there are marshes 
which cover 35,000 square miles, bearing a rank 
vegetation, and its delta is a labyrinth of streams 
and lakes, with dense brushwood. There are also 
large tracts of forest and saline ground, especially 
the Grand Saline between the rivers Arkansas and 
Neseikelongo, which is often covered two or thre^ 
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inches deep with salt like a fall of snow. All the 
cultivation on the right bank of the river is along 
the Gulf of Mexico and in the adjacent provinces, 
and is entirely tropical, consisting of sugar-cane, 
cotton, and indigo. The prairies, so characteristic 
of North America, then begin. 

To the right of the Mississippi these savannahs 
are sometimes rolling, but oftener level, and inter- 
minable as the ocean, covered with long rank grass 
of tender green, blended with flowers chiefly of the 
liliaceous kind, which fill the air with their fra- 
grance. In the southern districts they are sometimes 
interspersed with groups of magnolia, tulip, and 
cotton trees, and in the north with oak and black 
walnut. These are rare occurrences, as the prairies 
may be traversed for many days without finding a 
shrub, except on the banks of the streams, which are 
beautifully fring^ with myrtles, azaleas, kalmias, 
andromedas, and rhododendrons. On the wide plains 
the only objects to be seen are countless herds of 
wild horses, bisons, and deer. The country assumes 
a more severe aspect in higher latitudes. It is still 
capable of producing rye and barley in the territories 
of the Assinaiboie Indians, and round Lake Winne- 
peg there are great forests ; a low vegetation with 
grass follows, and towards the Icy Ocean the land is 
barren and covered with numerous lakes. 

East of the Mississippi there is a magnificent 
undulating country about 300 miles broad, extend- 
ing 1000 miles from south to north between that 
^leat river and the Alleghany mountains, mostljr 
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covered with trees. When America was discovered, 
one uninterrupted forest spread over the country, 
from the Gulf of St. Lawrence and the Canadian 
lakes to the Gulf of Mexico, and from the Atlantic 
Ocean it crossed the All^hany mountains, de- 
scended into the valley of the Mississippi on the 
north, but on the south it crossed the main stream 
of that river altogether, forming an ocean of vege- 
tation of more than 1,000,000 of square miles, of 
which the greater part still remains. Althoi^h 
forests occupy so much of the country, there are 
immense prairies on the east side of the river also. 
Pine barrens, stretching &r into the interior, occupy 
the whole coast of the Mexican Gulf eastward from 
the Pearl river, through Alabama and a great part 
of Florida. 

These vast monotonous tracts of sand, covered with 
forests of gigantic pine-trees, are as pecidiarly a dis- 
tinctive feature of the continent of North America as 
the prairies, and are not confined to this part of the 
United States ; they occur to a great extent in North 
Carolina, Virginia, and elsewhere. Tenessee and Ken- 
tucky, though much cleared, still possess large forests, 
and the Ohio flows for hundreds of miles among mag- 
nificent trees, with an undergrowth of azaleas, rhodo- 
dendrons, and other beautiful shrubs, matted together 
by creeping plants. There the American forests ap- 
pear in all their glory : the gigantic deciduous cypress, 
and the tall tulip-tree, overtopping the forest by half 
its height, a variety of noble oaks, black walnuts, 
American plane, hickory, sugar-maple, and the lyreo- 
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dendron, the most splendid of the magnolia tribe, the 
pride of the forest. 

The Illinois waters a countiy of prairies ever fresh 
and green, and five new states are rising round the 
great lakes, whose territory of 280,000 square miles 
contains 180,000,000 of acres of land of excellent 
quality. These states, still mostly covered with wood, 
lie between the Lakes and the Ohio, and they reach 
firom the United States to the Upper Mississippi — ^a 
country twice as large as France, and six times the 
si2e of England. 

The quantity of water in the north-eastern part of 
the central plain greatly preponderates over that of 
the land ; the five principal lakes, Huron, Superior, 
Michigan, Erie, and Ontario, cover an area equal to 
Great Britain, without reckoning small lakes and 
rivers innumerable. 

The Canadas contain millions of acres of good 
soil, covered with immense forests. Upper Canada 
is the most fertile, and in many respects is one of 
the most valuable of the British colonies in the We^t : 
every European grain, and every plant that requires 
a hot summer and can endure a cold winter, thrives 
there. The forest consists chiefly of black and white 
spruce, the Weymouth and other pines — trees which 
do not admit of undergrowth : they grow to great 
height, like bare spars, with a tufted crown, casting 
a deep gloom below. The fall of large trees from 
age is a common occurrence, and not without danger, 
as it often causes the destruction of those adjacent ; 
and an ice-storm is awfuL 
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After a heavy fell of snow, succeeded by rain and 
a partial thaw, a strong frost coats the trees and all 
their branches with transparent ice often an inch 
thick ; the noblest trees bend under the load, icicles 
hang from every bough, which come down in showers 
with the least breath of wind. The hemlock-fipruce 
especially, with its long drooping branches, is then 
like a solid mass. If the wind freshens, the smaller 
trees become like corn beaten down by the tempest, 
while the large ones swing heavily in the breeze. 
The forest at last gives way under its load, tree 
comes down after tree with sudden and terrific 
violence, crushing all before them, till the whole is 
one wild uproar, heard from afar like successive 
discharges of artillery. Nothing, however, can be 
imagined more brilliant and beautiful than the effect 
of sunshine in a calm day on the frozen boughs, 
where every particle of the icy crystals sparkles, and 
nature seems decked in diamonds.^ 

Although the subsoil is perpetually frozen at the 
depth of a few feet below the sur&ce beyond the 
56th degree of north latitude, yet trees grow in some 
places up to the 64th parallel. Farther north the 
gloomy and majestic forests cease, and are succeeded 
by a bleak, barren waste, which becomes progresr 
sively more dreary as it approaches the Arctic 
Ocean. Four-fifths of it are like the wilds of Siberia 
in surfece and climate, covered many months in the 
year with deep snow. During the summer it is the 
resort of herds of rein-deer and bisons, which come 

Mr. Taylor. 
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j&om the south to browse on the tender short grass 
which then springs up along the streams and lakes. 

The Alleghany or Appalachian chain, which c(xi- 
stitutes the second or subordinate system of North 
American mountains, separates the great central plain 
from that which lies along the Atlantic Ocean. Its 
base is a strip of table-land, from 1000 to 3000 feet 
high, lying between the sources of the rivers Alabama 
and Yazan, in the southern states of the Union, and 
New Brunswick, at the mouth of the river St. Law- 
rence. This high land is traversed throughout 1000 
miles, between Alabama and Vermont, by from three 
to five parallel ridges of low mountains, rarely more 
than 3000 or 4000 feet high, and separated by fertile 
longitudinal valleys, which occupy more than two- 
thirds of its breadth of 100 miles. In Virginia and 
Pennsylvania, the only part of the chain to which the 
name of the Alleghany moimtains properly belongs, 
it is 150 miles broad, and the whole is computed to 
have an area of 2,000,000 of square miles. The 
parallelism of the ridges, and the imiform level of 
their summits, are the characteristics of this chain, 
which is lower and less wild than the Rocky Moun- 
tains. The uniformity of outline in the southern and 
middle parts of the chain is very remarkable, and 
results from their peculiar structure.' These moun- 
tains have no central axis, but consist of a series of 
convex and concave flexures, forming alternate hills 
and longitudinal valleys, nmning nearly parallel 
throughout their length, and cut transversely by the 
' Sir Charles Lyell's Travels in North America. 
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rivers that flow to the Atlantic on one hand, and to the 
Mississippi on the other. The watershed nearly follows 
the windings of the coast from the point of Florida 
to the north-western extremity of the State of Maine^ 

The picturesque and peaceful scenery of the Ap- 
palachian mountains is well known ; they are gene- 
rally clothed with a luxuriant vegetation, and their 
western slope is considered one of the finest countries 
in the United States. To the south they maintain a 
distance of 200 miles from the Atlantic, but approach 
close to the coast in the south-eastern part of the 
State of New York, from whence their general course 
is northerly to the river St. Lawrence. But the Blue 
Mountains, which form the most easterly ridge, are 
continued in the double range of the Green Moun- 
tains to Gasp^ Point in the Gulf of St. Lawrence. 
They fill the Canadas, Maine, New Brunswick, and 
Nova Scotia with branches as 'high as the mean ele- 
vation of the principal chain, and extend even to the 
dreary regions of Baffin's Bay. The chief Canadian 
branches are parallel to the river St. Lawrence. One 
goes N.E. from Quebec ; and the Mealy Mountains, 
which are of much greater length, extend from 
Ottawa River to Sandwich Bay, and, though low, are 
always covered with snow. Little is known of the 
high lands within the Arctic Circle, except that they 
probably extend from S,E. to N.W. 

The country between Hudson's Bay, the mouths of 
the Churchill and that of the Mackenzie river, is also 
an imknown regpion ; on the east it descends steeply 
to the coast, but the western part, known as the 
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Barren Ground, is low and destitute of wood, except 
on the banks of the streams. The whole is covered 
with low precipitous hills. Not only the deep forests, 
but yegetation in general, diminishes as the latitude 
increases, till oa the arctic shores the soil becomes 
incapable of culture, and the majestic forest is super- 
seded by the arctic birch, which creeps on the ground. 
Many of the islands along the north-eastern coasts, 
though little £ivoured by nature, produce flax and 
timber ; and Newfoundland, as large as England and 
Wales, maintains a population of 70,000 souls by its 
fisheries: it is nearer to Britain than any part of 
America — the distance from the port of St. John to 
the harbour of Yalentia in Ireland is only 1626 
geographical miles. 

The long and comparatiyely narrow plain which 
lies between the Appalachian mountains and the 
Atlantic extends from the Gulf of Mexico to the 
eastern coast of Massachusetts. At its southern 
extremity it jdlns the plain €i the Mississippi, and 
gradually becomes narrower in its northern course 
to New England, where it merely includes the coast 
islands. It is divided throughout its length by a 
line of cli£Ps from 200 to 300 feet high, which begins 
in Alabama and ends on the coast of Massachusetts. 
This escarpment is the eastern edge of the terrace 
known as the Atlantic Slope, which rises above the 
Maritime or Atlantic Plain, and undulates westward 
to the foot of the Blue Mountains, the most eastern 
ridge of the Appalachian chain. It is narrow at its 
extremities in Alabama and New York, but in Yir- 
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ginia and the Carolinas it is 200 miles wide. The 
surface of the slope is of great uniformity ; ridges 
of hills and long valleys run along it parallel to the 
mountains, close to which it is 600 feet high. It is 
rich in soil and cultivation, and has an immense 
water-power in the streams and rivers flowing from 
the mountains across it, which are precipitated over 
its rocky edge to the plains on the west. More than 
twenty-three rivers of considerable size fall in cas- 
cades down this ledge between New York and the 
Mississippi, affording scenes of great beauty.^ 

Both land and water assume a new aspect on the 
Atlantic Plain. The rivers, after dashing over the 
rocky barrier, run in tranquil streams to the ocean, 
and the plain itself is a monotonous level, not more 
than 100 feet above the sur&ice of the sea. Along 
the coast it is scooped into valleys and ravines, with 
innumerable creeks. 

The greater part of the magnificent countries east 
of the Alleghanies is in a high state of cultivation 
and commercial prosperity, with natural advantages 
not surpassed in any country. Nature, however, 
still maintains her sway in some parts, especially 
where pine-barrens and swamps prevail. The terri- 
tory of the United States occupies 7,000,000 or 
8,000,000 of square miles, the greater part of which 

^ The author is indebted to the ' Physical Geography of 
North America/ by H. D. Rogers, Esq., and to the very interest- 
ing * Travels ' of SiiTCharles Lyell in the United States, for the 
greater part of what she has said on the Physical Geography 
and Geology of that portion of the New World. 
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is eapable of producing everything that is useful to 
man, but not more than a twenty-sixth part of it 
has been cleared. The climate is generally healthy, 
the soil fertile, abounding in mineral treasures, and 
it possesses every advantage from navigable rivers 
and excellent harbours. The outposts of Anglo- 
Saxon civilization have already reached the Pacific, 
and the tide of white men is continually and irre> 
sistibly pressing onwards to the ultimate extinction 
of the original proprietors of the soil — a melancholy, 
but not a solitary, instance of the rapid extinction of 
a whole race. 

Crystalline and Palaeozoic rocks, rich in precious 
and other metals, form the substratum of Mexico, 
for the most part covered with plu tonic and vol- 
canic formations and secondary limestone; granite 
comes to the surface on the coast of Acapulco, 
and occasionally on the plains and mountains of the 
table-land. The Rocky Mountains are mostly Silu- 
rian, except the eastern ridge, which is of stratified 
crystalline rocks, amygdaloid and ancient volcanic 
productions. The coast-chain has the same charac- 
ter, with immense tracts of volcanic rocks, both 
ancient and modern, especially obsidian, which is 
nowhere developed on a greater scale, except in 
Mexico and the Andes. 

In North America, as in the southern part of the 
continent, volcanic action is entirely confined to the 
coast and high land along the Pacific. The nu- 
merous vents in Mexico and California ai^ often in 
great activity, and hot springs abound. Though a 
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considerable interval occurs north of them, where the 
fire is dormant, the country is full of igneous pro- 
ductions, and it again finds vent in Prince of 
Wales's Archipelago, which has seven active vol- 
canos. From Mount St. Elias westward through 
the whole southern coast of the peninsula of Rus- 
sian America and the Aleutian Islands, which form a 
semicircle between Cape Aliaska, in America, and the 
peninsula of Kamtchatka, volcanic vents occur, and 
in the latter peninsula there are three of great height. 
From the similar nature of the coasts and the 
identity of the fossil mammalia on each side of 
Behring's Strait, it is more than probable that the 
two continents were united, even since the sea was 
inhabited by the existing species of animals. Some 
of the gigantic quadrupeds of the old continent are 
supposed to have crossed, either over the land or 
over the ice, to America; and to have wandered 
southward through the longitudinal valleys of the 
Rocky Mountains, Mexico, and Central America, 
and to have spread over the vast plains of both con- 
tinents, even to their utmost extremity.^ An extinct 
species of horse, the mastodon, a species of elephant, 
three gigantic edentata, and a hollow-horned ru- 
minating animal roamed over the prairies of North 
America — certainly since the sea was peopled by 
its present inhabitants, probably even since the exist- 
ence of the Indians. The skeletons of these crea- 
tures are found in great numbers in the saline 

' Dr. Bichardson on the Fauna of the High Latitades of 
North America. 
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marshes on the prairies called the Licks, which are 
still the resort of the existing races. ^ 

There were, however, various animals peculiar to 
America, as well as to each part of that continent, 
at least as far as yet known. South America still 
retains in many cases the type of its ancient inhabit- 
ants, though on a very reduced scale. But on the 
Patagonian plains, and on the Pampas, skeletons of 
creatures of gigantic size and anomalous forms have 
been found, one a quadruped of great magnitude, 
covered with a prodigious coat of mail similar to 
that of the armadillo; others like rats or mice, 
as large as the hippopotamus — all of which had 
lived on vegetables, and had existed at the same 
time with those already mentioned. These animals 
were not destroyed by the agency of man, since 
creatures not larger than a rat disappeared from 
Brazil within the same period. 

The geological outline of the United States, the 
Canadas, and all the country of the Polar Ocean, 
though highly interesting in itself, becomes infinitely 
more so when viewed in connection with that of 
northern and middle Europe. A remarkable analogy 
exists in the structure of the land on each side of the 
North Atlantic basin. Gneiss, mica-schist, and occa- 
sional granite, prevail over wide areas in the Alle- 
ghanies, on the Atlantic Slope, and still more in the 
northern latitudes of the American continent ; and 
they range also through the greater part of Scandi- 
navia, Finland, and Lapland. In the latter countries, 

f Sir Charles Lyell. 
VOL. I. Q 
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and in the more northern parts of America, Sir 
Charles Lyell has observed that the fossiliferous 
rocks belong* either to the most ancient or to the 
newest formations,' to the Silurian strata, or to 
such as contain shells of recent species only, no in- 
termediate formation appearing through immense 
regions. Palaeozoic strata extend over 2000 miles in 
the middle and high latitudes of North America ; 
they occupy a tract nearly as great between the most 
westerly headlands of Norway and those that separate 
the White Sea from the Polar Ocean ; Sir Koderick 
Murchison has traced them through central and 
eastern Europe, and the Ural Mountains, even to 
Siberia ; Messrs. Abich and Thiatcheff through the 
Caucasus and Altai. They have been seen by Messrs. 
Dorbii^ny and Pentland to constitute the most elevated 
pinnacles of the Peru-Bolivian Andes, and Lieut. 
Strachey has recently discovered them at great eleva- 
tions in the Himalaya, where they form the summits 
of the gigantic Junnotri, and with fossils analogous 
to those found in the Ural, and the Andes. Through- 
out these vast regions, both in America and in the 
old continent, the Silurian strata are followed in 
ascending order by the Devonian and carboniferous 
formations, which are developed on a stupendous 
scale in the United States, chiefly in the Alleghany 
mountains and on the Atlantic Slope. The Devo- 

^ This remarkable analogy between the fossil remains of 
the Paleozoic systems in ihe Old and New World has been 
more particularly shown by the researches of Messrs. de Ver- 
neuil and Sharpe. 
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nian and carboniferous strata together are a mile and 
a half thick in the State of New York, and three times 
as much in Pennsylvania, where one single coal-field 
occupies 63,000 square miles between the northern 
limits of that state and Alabama. There are many 
others of great magnitude, both in the United States 
and to the north of them, so that most valuable of all 
minerals is inexhaustible, which is not the least of the 
many advantages enjoyed by that flourishing country. 
The coal formation is also developed in New Bruns- 
wick, and traces of it are found on the shores and in 
the islands of the Polar Ocean, on the east coast of 
Greenland, and even in Spitzbergen. 

A vast carboniferous basin exists in Belgium, 
above the Silurian strata ; two or three of less im- 
portance in France ; and a great portion of Britain 
IS perfectly similar in structure to North America. 
The Silurian rocks in many instances are the same, 
and the coalfields of New England are precisely 
similar to those in Wales, 3000 miles off. 

In all the more northern countries that have been 
mentioned, so very distant from one another, the 
general range of the rocks is from north-east to 
Kouth-west ; and in northern Europe, the British isles, 
and North America, great lakes are formed along the 
junction of the strata, the whole analogy affording a 
proof of the wide diffusion of the same geological 
conditions in the northern regions at a very remote 
period. At a later time those erratic blocks, which 
are now scattered over the higher latitudes of both' 
continents, were, most likely, brought from the north 

q2 
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by drift ice or currents, while the land was still 
covered by the deep. Volcanic agency has not been 
wanting to complete the analogy. The Silurian and 
overlying strata have been pierced in many places by 
trappean rocks on both continents, and they appear 
also in the islands of the North Atlantic and Polar 
Seas. Even now the volcanic fires are in great acti- 
vity in the very centre of that basin in Iceland, and in 
the very distant and less-known island of Jan Meyen. 
The average height of the continents above the 
level of the sea is the mean between the height of 
all the high lands and all the low. Baron Humboldt, 
by whom the computation was effected, found that 
the table-lands, with their slopes, on account of their 
great extent and mass, have a much greater influence 
upon the result than mountain-chains. For example, 
if the range of the Pyrenees were pulverized, and 
strewed equally over the whole of Europe, it would 
only raise the soil 6 feet ; the Alps, which occupy 
an area four times as great as that on which the 
Pyrenees stand, would only raise it 22 feet ; whereas 
the compact plateau of the Spanish peninsula, which 
has only 1920 feet of mean height, would elevate 
the soil of Europe 76 feet ; so that the table-land of 
the Spanish peninsula would produce an effect four 
times as great as the whole system of the AIps.^ 

' A chain of mountains is assumed to be a three-sided hori- 
zontal prism, whose height is the mean elevation of the chain, 
and the base the mean length and breadth of the same, or the 
area on which the chain stands, and thus its mass may be 
computed approximately. It is evident that a table-land 
must have a greater effect on the mean height of a continent 



^,.,. .^j -.so- •.r''«*^p*vr ~-j».^ri,«i,Bc;4iwc?s!5?3« . rijr7*jr^^5r>:i-F7T:s^:Tr7 



CHAP. XII. MEAN HEIGHT OF CONTINENTS. 229 

A great extent of low land necessarily compen- 
sates for the high — at least it diminishes its effect. 
The mean elevation of France, including the Py- 
renees, Jura, Vosges, and all the other French moun- 
tains, is 870 feet, while the mean height of the whole 
European continent, of 1,720,000 square miles, is 
only 670 feet, because the vast European plain, which 
is nine times as large as France, has a mean altitude 
of but 380 feet, although it has a few intumescences, 
which, however, are not much above 1000 feet high, 
so that it is 200 feet lower than the mean height of 
France.* 

The great table-land of Eastern Asia, with its 
colossal mountain-chains, has a much less effect on 
the mean height of Asia than might have been 
expected, on account of the depression round the 
Caspian Sea ; and still more from the very low level 
and the enormous extent of Siberia, which is a third 
larger than all Europe. The intumescences in these 

than a chain of monntains,. for, supposing both to be of the 
same base and altitude, one would be exactly double the 
other ; and even if the mountains be the higher of the two, 
their upper parts contain much less solid matter than their 
lower on account of the intervals and deep valleys between 
the peaks. 

^ According to M. Charpentier, the area of the base of the 
Pyrenees is 1720 square English miles. As the mean eleva- 
tion of the passes gives the mean height of the mountains, 
Baron Humboldt estimated from the height of 23 passes over 
the Pyrenees that the mean crest of that chain is 7990 feet 
high, which is 300 feet higher than the mean height of the 
Alps, though the peaks in the Alps have a greater elevation 
than those of the Pyrenees in the ratio 1|)) to I. 
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vast plains are insi^ificant in comparison with their 
vast area, for Tobolsk is only 11 o feet above the 
level of the sea ; and even on the Upper Angora, at a 
point nearer the Indian than the Arctic Sea, the ele- 
vation is only 830 feet, which is not half the height 
of the city of Munich, and the third part of Asia has 
a mean height of only 255 feet. The effect of the 
Great Gobi, that part of the table-land lying be- 
tween Lake Baikal and the wall of China, is dimi- 
nished by a vast hollow 2560 feet deep, the dry 
basin of an ancient sea of considerable extent near 
Erge, so that this great desert has a mean height of 
but 4220 feet, and consequently it only raises the 
general level of the Asiatic continent 128 feet, 
though it is twice as large as Germany. The table- 
land of Tibet, whose mean elevation, according to 
Baron Humboldt, is 11,600 feet, together with the 
chains of the Himalaya and Kuen-lun, which enclose 
it, only produces an effect of 358 feet. On the whole 
the mean level of Asia above the sea is 1150 feet.^ 

Notwithstanding the height and length of the 
Andes, their mass has little effect on the continent 
of South America on account of the extent of the 
easrern plains, which are one-third larger than 
Europe. For if these mountains were reduced to 
j)owder and strewn equally over them, it would not 

^ The Rassian Academicians MM. Fuss and Bunge found 
by barometrical measurement the mean height of that part of 
the Eastern Asiatic table-land lying between Lake Baikal and 
the Great Wall of China to be only about 6960 feet The 
smallness of this mean is owing to hollows in the table-land, 
especially in the desert of the Great Gobi. 
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jaise them above 518 feet ; but when the minor 
mountain systems and the table-land of Brazil are 
added to the Andes, the mean height of the whole of 
South America is 1130 feet. North America, whose 
mountain-chains are far inferior to those in the 
southern part of the continent, lias its mean eleva- 
tion increased by the table-land of Mexico, so that 
it has 750 feet of mean height. 

The mean elevation of the whole of the New 
World is 930 feet, and of the continental masses 
of Europe and Asia above the level of the sea, 1010 
feet. Thus it appears that the internal action in 
ancient times has been most powerful under Asia, 
somewhat less under South America, considerably 
less under North America, and least of all under 
Europe. In the course of ages changes will take 
place in these results, on account both of the sudden 
and gradual rise of the land in some parts of the 
earth, and its depression in others. The continental 
masses of the north are the lowest portions of our 
hemisphere, since the mean heights of Europe and 
North America are 670 and 750 feet.* 

* By the mensoratioD and computation of Baron Humboldt 
and Mr. Pentland, the elevation of the highest peaks, and the 
mean heights of the Himalaya, of the Equatorial and Bolivian 
Andes and the Alps, are as follows : — 

Peaks. Mean Height. 

Himalaja 28,178 . . 15,670 

Andes between 5^ N. and 2° S. lat. 21,424 . . 11,380 

Eastern Cordillera ) Between is* ( 21,300 . . 15,250 
Western Cordillera jwidia-S. lat. \ 22,350 . . 14,900 

Alps 15,739 . . 7,353 

The Peak of Dhawalagbiri is 26,862 feet high, and the Kun- 
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So little is known of the bed of the ocean that no 
inference can be drawn with regard to its heights 
and hollows, and what relation its mean depth bears 
to the mean height of the land. From its small 
influence on the gravitating force, La Place, as- 
sumed it to be about four miles.^ As the mean height 
of the continents is about 1000 feet, and their extent 
only about a fourth of that of the sea, they might be 
easily submerged, were it not that, in consequence of 
the sea being only one-fifth of the mean doisity of 
the earth, and the earth itself increasing in density 
towards its centre. La Place has proved that the 
stability of the equilibrium of the ocean can never 
be subverted by any physical cause : a general inun- 
dation from the mere instability of the ocean is 
therefore impossible. 

chinginga in SUdm 28,178. Captain Gerard gives 18,000 
or 19,000 feet as the height of the snow-line on the mountains 
in the middle of the Asiatic table-land, and 30,000 feet as the 
absolute elevation of the Knenlnn, but Colonel Sabine observes 
that the latter figares require confirmation, no direct measures 
of the peaks of the Kuenlun having been ever executed. 

^ The greatest depth hitherto attained by soundings was six 
statute miles, or about 10,500 yards, in the North Atlantic, by 
the American expedition lately sent to ascertain the existence 
of the &lse Bermudas. See official despatch of Lieut. Maury, 
in Washington paper of November 8, 1850. 



f i 



CHAP. Xin. AUSTRALIA. 233 



CHAPTER XIII. 

The Continent of Australia — Tasmania, or Van Diemen's Land — 
Islands — Continental Islands — Pelasgic Islands — New Zea- 
land — New Guinea — Borneo — Atolls — Encircling Reefs — 
Coral Reefs — Barrier Reefs — Volcanic Islands — Areas of 
Subsidence and Elevation in the Bed of the Pacific — Active 
Volcanos — Earthquakes — Secular Changes in the Level of 
the Land. 

The continent of Australia, situate in the Eastern 
Pacific Ocean, is so destitute of large navigable rivers 
that probably no very high land exists in its interior, 
which, as far as it has been explored, seems to be 
singularly flat and low, but it is still so little known 
that no idea can be formed of its mean elevation. It 
is 2400 miles irom east to west, and 1700 from 
north to south, and is divided into two unequal parts 
by the Tropic of Capricorn ; consequently it has 
both a temperate and a tropical climate. New Gui- 
nea, separated from Australia l)y Torres Straits, and 
traversed by the same chain of mountains with New 
Holland and Van Diemen's Land, is so perfectly 
similar in structure, that it forms but a detached 
member of the adjacent continent. 

The coasts of Australia are indented by very 
large bays, and by harbours that might give shelter 
to all the navies in Europe. The most distinguish- 
ing feature of the eastern side, which is chiefly occu- 
pied by the British colony of New South Wales, 
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is a long chain of mouDtains which never retires far 
from the coast, and, with the exception of some short 
deviations in its southern part, maintains a meridi- 
onal direction through 35 degrees of latitude. It is 
continued at one extremity from Torres Straits, at 
the north of the Gulf of Carpentaria, far into the 
interior of New Guinea ; and at the other it traverses 
the whole of Van Diemen's Land. It is low in the 
northern parts of New Holland, being in some 
places merely a high land ; but about the 30th degree 
of south latitude it assumes the form of a regular 
mountain-chain, and running in a very tortuous line 
from N.E. to S.W., terminates its visible course at 
Wilson's Promontory, the southern extremity of the 
continent. It is continued, however, by a chain of 
mountainous islands across Bass's Straits to Cape 
Portland, in Van Diemen's Land ; from thence the 
range proceeds in a zigzs^ line of high and pic- 
turesque mountains to South Cape, where it ends, 
having, in its course of 1600 miles, separated the 
drainage of both countries into eastern and western 
waters. 

The distance of the chain from the sea in New 
South Wales is from 60 to 100 miles, but at the 
32nd parallel it recedes to 150, yet soon returns, and 
forms tlie wild group of the Corecudgy Peaks, from 
whence, under the names of the Blue Mountains and 
Australian Alps, its highest part, it proceeds in a 
general westerly direction to the land's end. 

The avenge height of these mountains is only 
from 24U0 to 4700 feet above the level of the sea, 
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and even Mount Kosciusko, the loftiest of the 
Australian Alps, is not more than 6500 feet high ; 
yet its position is so favourable, that the view from its 
snowy and craggy top sweeps over an area of 7000 
square miles. The rugged and savage character of 
these mountains far exceeds what might be expected 
from their height : in some places, it is true, their 
tops are rounded and covered with forests ; but by 
far the greater part of the chain, though wooded 
along the flanks, is crowned by naked needles, tooth- 
formed peaks, and fiat crests of granite or porphyry, 
mingled with patches of snow. The spurs give a 
terrific character to these mountains, and in many 
places render them altogether inaccessible, both in 
"New South Wales and Van Diemen's Land. Tiiese 
shoot right and left from the ridgy axis of the main 
range, equal to it in height, and separated from it, 
and from -one another, by dark and almost subter- 
raneous gullies, like rents in the bosom of the earth, 
iron-bound by impracticable precipices, and streams 
flowing through them in black silent eddies or 
foaming torrents. The intricate character of these 
ravines, the danger of descending into them, and the 
difficulty of getting out again, render this mountain- 
chain, in New South Wales at least, almost a com- 
plete barrier between the country on the coast and 
that in the interior — a circumstance very unfavour- 
able to the latter.^ 

In New South Wales the country slopes westward 
from these mountains to a low, flat, unbroken plain. 

^ MemoiTS of Count Strzeleckl. 
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On the east side, darkly verdant and round-topped 
hills and ridges are promiscuously grouped together, 
leading to a richly -wooded undulating country, 
which gradually descends to the coast, and forms 
the valuable lands of the British colony. Dis- 
covered by Cook in the year 1770, it was not colo- 
nized till 1 788. It has become a prosperous country ; 
and although new settlers in the more remote parts 
suffer the privations and difficulties incident to their 
position, yet there, is educated society in the towns, 
with the comforts and luxuries of civilized life. 

The coast-belt on the western side of Australia is 
generally of inferior land, with richer tracts inter- 
spersed near the rivers, and bounded on the east by 
a range of primary mountains from 3000 to 4000 
feet high, in which granite occasionally appears. 
Beyond this the country is level, and the land better, 
though nowhere very productive except in grass. 

None of the rivers of Australia are navigable to 
any great distance from their mouths. The want 
of water is severely felt in the interior, which, as far 
as it is known, is a treeless desert of sand, swamps, 
and jungle ; yet a belief prevails that there is a large 
sea or fresh- water lake in its centre; and this 
opinion is founded partly on the nature of the soil, 
and also because all the rivers that flow into the sea 
on the northern coast, between the Gulfs of Van 
Diemen and Carpentaria, converge towards their 
sources, as if they served for drains to some large 
body of water. 

However unpropitious the centre of the continent 
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may be — and the shores generally have the same 
barren character — there is abundance of fine country 
inland £rom the coast. On the north all tropical 
productions might be raised, and in so large a conti- 
nent there must be extensive tracts of arable land, 
though its peculiar character is pastoral. There are 
large forests on the mountains and elsewhere, yet 
that moisture is wanting which clothes other coun- 
tries in the same latitudes with rank vegetation. In 
the colonies, the clearing of a great extent of land 
has modified in some degree the mean annual tem- 
perature, so that the climate has become hotter and 
drier, and not thereby improved. 

Van Diemen's Land, of triangular form, has an 
area of 27,200 square miles, and is very moun- 
tainous. No country has a greater number of deep, 
commodious harbours; and as most of the rivers, 
though not navigable to any distance, end in arms of 
the sea, they afford secure anchorage for ships of 
any size. The mountain chain that traverses the 
colony of New South Wales and the islands in 
Bass's Straits, rises again from Cape Portland, and, 
winding through Van Diemen's Land in the form of 
the letter Z, separates it into two nearly equal parts, 
with a mean height of 3760 feet, and at an average 
distance of 40 miles from the sea. It encloses the 
basins of the Derwent and Hercm rivers, and, after 
sending a branch between them to Hobart Town, 
ends at South Cape. The offsets which shoot in all 
directions are as savage and full of impassable 
chasms as it is itself. There are cultivable plains 
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and valleys along the numerous rivers and large 
lakes by which the counhy is well watered ; so that 
Van Diemen's Land is more agricultural and ferw 
tile than the adjacent continent, but its climate is 
wet and cold. The uncleared soil of both countries, 
however, is far inferior to that in the greater part of 
North or South America.* 

Granite constitutes the entire floor of the western 
portion of New South Wales, and extends far into 
the interior of the continent, bearing a striking 
resemblance in character to a similar portion of the 
Altai chain described by Baron Humboldt. The 
central axis of the mountain-range, in New South 
Wales and in Van Diemen's Land, is of granite, sye- 
nite, and quartz rock ; but in early times there had 
been great invasions of volcanic substances, as many 
parts of the main chain, and most of its ofisets, are of 
the older igneous rocks. The fossiliferous strata of the 
two colonies are mostly of the PalsBozoic period, but 
their fossil fauna is poor in species. Some are identi- 
cal with, and others are representatives of, the species 
of other countries, even of England. It appears from 
their coal-measures that the flora of these countries 
was as distinct in appearance from that of the north- 
ern hemisphere, previous to the carboniferous period,* 
' as it is at the present day. 

Though the innumerable, islands that are scattered 
through the ocean and seas difler much in size, form, 
and character, they have been grouped by M. Von 
Buch into the two distinct classes of Continental and 

^ Coant Strzelecki. 
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Pelas^c islands, most of the latter being either of 
volcanic or coral formation. Continental islands are 
long in proportion to their breadth, and follow each 
other in succession along the margin of the conti- 
nents, as if they had been formed during the eleva- 
tion of the mainland, or had subsequently been sepa- 
rated from it by the action of the sea, and still mark 
its ancient boundary. These islands, which follow 
one another in their elongated dimensions, generally 
run parallel to the maritime chains of mountains, 
and are mostly of the same structure, so that they 
suggest the idea of a submarine portion of the mari- 
time range that has not yet completely emerged from 
the deep— or, if sinking, has not yet disappeared be- 
low the waves. 

America offers numerous examples of this kind of 
island. On the north-western coast there is a long 
chain of them, beginning with the New Norfolk 
group, and ending with Vancouver's Island, all. 
similar and parallel to the maritime chain. Another 
range of Continental islands occurs at the southern 
extremity of America, extending irom Chiloe to 
Cape Horn, evidently an exterior range of the 
Fatagonian Andes, and the southern prolongation of 
the granitic or coast chain of Chile; in the Gulf 
of Mexico, the ancient margin of the mainland is 
marked by the curved group of Porto Rico, San 
Domingo, Jamaica, and Cuba, which nearly joins 
the peninsula of Yucatan. The various islands along 
the American coast of the Polar Ocean are the shat- 
tered fragments of the continent. 
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The old continent also affords innumerable ex- 
amples; along the whole coast of Norway, from 
North Cape southwards, there is a continuous chain 
of rocky islands similar and parallel to the great 
range of the Scandinavian Alps; Great Britain 
itself, with the Hebrides, Orkney, and Zetland 
islands, are remarkable instances of Continental 
islands. It would be superfluous to mention the 
various instances which occur in the Mediterranean, 
where many of the islands are merely the prolonga- 
tions of the mountain-chains of the mainland rising 
above the sea, as Corsica and Sardinia, which are a 
continuation of the Maritime Alps. 

The great central chain of Madagascar and its 
elongated form, parallel to the Lupata Mountains 
and south-eastern margin of the great African table- 
land, show that the island once formed part of the 
continent. Asia, also, abounds in instances, as 
Sumatra, Java, and the Moluccas, and another vast 
chain extends along the western coast of Asia from 
Formosa to Kamtchatka. 

Pelasgic islands have risen from the bed of the 
ocean, independently of the continents, and generally 
far from land. They are mostly volcanic, altogether 
or in part ; often very lofly ; sometimes single, and 
frequently in groups, and each group has, or for- 
merly has had, a centre of volcanic action in one or 
more of the islands, round which the others have 
been formed. Many have craters of elevation, that 
is to say, they have been raised up in great hollow 
domes by the internal elastic vapours, and have 
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either remained so, have become rent at the surface 
into gigantic fissures, or have collapsed into hollow 
cups, in which craters have formed, by the eruption 
of loose incoherent matter, or of lava currents, when 
the pressure from below was removed : ^ a consider- 
able number have active vents. 

The small islands and groups scattered at enor- 
mous distances from one another, within the Ant- 
arctic Circle, are all of volcanic formation, though 
none are active. In the Atlantic, Tristan da Cunha, 
St. Helena, Ascension, and Madeira are volcanic, 
though not now actively so; whereas the Cape de 
Verde, Canaries, and Azores have each volcanic 
vents : * the peak of Teyde, in TeneriflTe, is one of 
the most magnificent volcanic cones in the world. 

The labyrinth of islands scattered over the Pa- 
cific Ocean for more than 30 degrees on each side of 
the equator, and from the 130th eastern meridian to 
Sumatra, which all but unites this enormous archi- 
pelago to the continent of Asia, has the group of 
New Zealand or Tasmania, and the continent of 
Australia, with its appendage. Van Diemen's Land, 
on the south, and altogether forms a region which, 
from the unstable nature of the surface of the earth, 
is partly the wreck of a continent that has been en- 
g^ulfed by the ocean, and partly the summits of a 

* M. Von Buch. 

' These two last groups of islands have been admirably illus- 
trated, since the publication of the first edition of this work, by 
the beautiful charts by Captains Arlett and Yidal, published at 
the Admiralty under Sir Francis Beaufort's directions. They 
are equally interesting to the geologist and to the navigator. 

VOL. I. R 
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new one rising above the waves. This extensive 
portion of the globe is in many parts terra incognita ; 
the Indian Archipelago has been little explored, and, 
with the exception of our colonies in New Holland 
and New Zealand, is little known. 

M. Von Buch conceives that the enormous circuit, 
beginning with New Zealand and extending through 
Norfolk Island, New Caledonia, New Hebrides, Solo- 
mon's Island, New Britain, New Hanover, New Ireland, 
Louisiade, and New Guinea, once formed the western 
and northern boundary of the Australian continent. 

New Zealand, divided into three islands by rocky 
and dangerous channels, is superior to Australia in 
richness of soil, fertility, and beauty ; it abounds in a 
variety of vegetable and mineral productions. High 
mountains, of volcanic origin, run through the 
islands, which, in the most northerly, rise to nearly 
10,000 feet * above the stormy ocean around, buried 
two-thirds of their height in permanent snow and 
glaciers, exhibiting on the grandest scale all the 
alpine characters, with the addition of active volcanos 
on the east(>m and western coasts : that of Tangariro 
pours forth deluges of boiling water, which deposit 
vast quantities of siliceous sinter'like the Geysers in 
Iceland ; and such is the vitality of the vegetation 
that plants grow richly on the banks, and even in 
water too hot to be endured.* The coast is a broken 

* The highest peaks hitherto measured are Mount Egmont, 
8840, and Mount Edgecumbe, a very perfect cone, near the 
settlement of New Plymouth, 9630 feet above the sea. 

■ — Mansel; Esq. 
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country, overspread with a most luxuriant but dark 
and gloomy vegetation. There are undulating tracts 
and table-lands of great extent without a tree, over- 
run by ferns and a low kind of myrtle; but the 
mountain-ridges are clothed with dense and gigaiitic 
fbrests. There is much good land and many lakes, 
with navigable rivers, the best of harbours, and a mild 
climate ; so that no country is better suited for a pros- 
perous and flourishing colony. It may be considered, 
even at this early period of its colonial existence, as 
the Great Britain of the southern hemisphere. 

A very different scene from the stormy seas of 
New Zealand presents itself to the north of Aus- 
tralia. There, vivified by the glowing sun of the 
equator, the islands of the Indian Archipelago are 
of matchless beauty, crowned by lofty mountains, 
loaded with aromatic verdure, that shelve to the 
shore, or dip into a transparent glassy sea. Their 
coasts are cut by deep inlets, and watered by the 
purest streams, which descend in cascades rushing 
through wild crevices. The whole is so densely 
covered with palms and other beautiful forms of 
tropical vegetation that they seem to realize a terres- 
trial paradise. 

Papua or New Guinea, the largest island in the 
Pacific after New Holland, is 1100 miles long and 
400 in width, with mountains rising above moun- 
tains, till in the west they attain the height of 
16,000 feet, capped with snow. From its position so 
near the equator it is probable that New Guinea has 
the same vegetation with the Spice Islands to the 

b2 
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east, and, from the little that is known of it, must 
be one of the finest countries in existence. Storms 
are frequent ; rain falls in torrents ; earthquakes are 
rare and not violent.* 

Borneo, next in size to New Guinea, is a noble 
island, divided into two nearly equal parts by the 
equator, and traversed through its whole length by 
magnificent chains of mountains, which end in three 
branches at the Java Sea. Beautiful rivers flow 
from them to the plains, and several of these spring 
from a spacious lake on the table-land in the inte- 
rior, among the peaks of Keni-Balu, the highest 
point of the island. Diamonds, gold, and antimony 
are among its minerals ; gums, gutta percha, pre- 
cious woods, and all kinds of spices and tropical 
fruits are among its vegetable productions. 

Situate in the centre of a vast archipelago, and in 
the direct line of au extensive and valuable com- 
merce, it will in the course of time become the seat 
of a great nation, whose civilization and prosperity 
will hand down to posterity the name of the enter- 
prising, philanthropic Sir James Brooke, Rajah of 
Sarawak, with tli^ highest honour to which man can 
aspire. The climate is healthy, tempered by sea- 
breezes, and in some parts even European ; the small 
island of Labuan and the adjacent coasts of Borneo 
being rich in coal, situated in the route of steam- 
vessels between India and China, are likely to exer- 
cise a very great influence on the trade between Eu- 
rope and the Celestial empire, and on the civilization 

^ Moniteur des Indes Orientales, ii. p. 45. 
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of the barbarous and piratical tribes of the Eastern 
Archipelago. 

A volume might be written on the beauty and 
riches of the Indian Archipelago. Many of the 
islands are hardly known ; the interior of the greater 
number has never been explored, so that they offer 
a wide field of discovery to the enterprising traveller, 
and they are now of easier access since the seas have 
been cleared of pirates by the exertions of Sir James 
Brooke and the officers of Her Majesty's !Navy. 

They have become of much importance since our 
Illations with China have been extended, on which 
account surveys of their coasts have been already 
made, and are going on, under the able direction of 
the Hydrographer of the Navy, Sir F. Beaufort, 
The great intertropical islands of the Pacific, like- 
wise other large islands, as Ceylon and Madagascar, 
in the Indian Seas, which by the way do not differ in 
character from the preceding, are really continents 
in miniature, with their mountains and plains, their 
lakes and rivers ; and in climate they vary, like the 
main land, with the latitude, only that continental 
climates are more extreme both as to heat and cold. 

It is a singular circumstance, arising from the 
instability of the crust of the earth, that all the 
smaller tropical pelasgic islands in the Pacific and 
Indian Oceans are either volcanic or coralline, ex- 
cept New Caledonia and the Seychelles ; and it is a 
startling fact, that in most cases where there are 
volcanos the land is rising by slow and almost im- 
perceptible degrees above the ocean/ whereas there is 
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every reason to believe that those vast spaces, studded 
with coral islands or atolls, are actually sinking be- 
low it, and have been for ages.^ 

There are four different kinds of coral formations 
in the Pacific and Indian Oceans, all entirely pro- 
duced by the growth of organic beings, and their 
detritus, namely, lagoon islands or atolls, encircling 
reefs, barrier reefs, and coral fringes. They are all 
nearly confined to the tropical regions ; the atolls to 
the Pacific and Indian Oceans alone. 

An atoll or lagoon island consists of a chaplet or 
ring of coral, enclosing a lagoon or portion of the 
ocean in its centre. The average breadth of the 
part of the ring above the surface of the sea is about 
a quarter of a mile, oftener less, and it seldom rises 
higher than from 6 to 10 or 12 feet above the waves. 
Hence the lagoon islands are not discernible, even at 
a very small distance, unless when they are covered 
with the cocoa-nut, palm, or the pandanus, which is 
frequently the case. On the outer side this ring 
or circlet shelves down to the distance of 100 or 200 
yards from its edge, so that the sea gradually deepens 
to 25 fathoips, beyond which the sides plunge at 
once into the unfathomable depths of the ocean, 
with a more rapid descent than the cone of any 
volcano. Even at the small distance of some hun- 
dred yards no bottom has been found with a sound- 
ing. line a mile and a half long. All the coral at a 
moderate depth below water is alive — all above is 
dead, being* the detritus of the living part, washed up 
^ Mr. Darwin on Coral Reefs. 
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by the surf, which is so tremendous on the wind- 
ward side of the tropical islands of the Pacific and 
Indian Oceans, that it is often heard miles off, and 
is frequently the first warning to seamen of their 
approach to an atoll. 

On the lagoon side, where the water is calm, the 
bounding ring or reef shelves into it by a succes- 
sion of ledges, also of living coral, though not of 
the same species with those which build the exterior 
wall and the foundations of the whole ring. The 
perpetual change of water brought into contact with 
the external coral by the breakers probably supplies 
them with more food than they could obtain in a 
quieter sea, which may account for their more luxu- 
riant growth. At the same time, they deprive the 
whole of the coral in the interior of the most nou- 
rishing part of their food, because the still water in 
the lagoon, being supplied from the exterior by 
openings in the ring, ceases to produce the hardier 
corals; and species of more delicate forms, and of 
much slower growth, take their place.* The depth 
of the lagoon varies, in different atolls, from 20 to 
50 fathoms, the bottom being partly detritus and 
partly live coral. By the growth of the coral, some 
few of the lagoons have been filled up ; but the pro- 
cess is very slow from the causes assigned, and also 
because there are marine animals that feed on the 
living coral, and prevent its indefinite growth. In 
all departments of nature, the exuberant increase 

' Supplement to the Observations on the Temple of Serapis, 
by Charles Babbage, Esq. 
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of any one class is checked and limited by others. 
The coral is of the most varied and delicate struc- 
ture, and of the most beautiful tints : dark brown, 
vivid green, rich purple, pink, deep blue, peach- 
colour, yellow, with dazzling white, contrasted with 
deep shadows, shine through the limpid water ; 
while fish of the most gorgeous hues swim among 
the branching coral, which are of many different 
kinds, though all combine in the structure of these 
singular islands. Lagoon islands are sometimes cir- 
cular, but more frequently oval or irr^ular in their 
form. Sometimes they are solitary or in groups, but 
they occur most frequently in elongated archipelagos, 
with the atolls elongated in the same direction. 
The grouping of atolls bears a perfect analogy to the 
grouping of the archipelagos of ordinary islands. 

The size of these fairy-rings of the ocean varies 
from 2 to 90 miles in diameter, and islets are fre- 
quently formed on the coral rings by the washing 
up of the detritus, for they are so low that the 
waves break over them in high tides or storms. They 
have openings or channels in their circuit, gene- 
rally on the leeward side, where the tide enters, and 
by these ships may sail into the lagoons, which are 
excellent harbours, and even on the surface of the 
circlet or reef itself there are occasionally boat- 
channels between the islets. 

Dangerous Archipelago, lying east of the Society 
Islands, is one of the most remarkable assemblages 
of atoUs in the Pacific Ocean. There are 80 of 
them, generally in a circular form, surrounding very 
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deep lagoons, and separated from each other by 
profound depths. The reefs or rings are about half 
a mile wide, and seldom rise more than 10 feet 
above the edge of the surf, which beats upon them 
with such violence that it may be heard at the dis- 
tance of 8 miles ; and yet on that side, the coral 
insects build more vigorously, and vegetation thrives 
better, than on the other. Many of the islets are 
inhabited. 

The Caroline Archipelago, the largest of all, lies 
north of the equator, and extends its atolls in 60 
groups over 1000 miles. Many are of great size, 
and all are beat by a tempestuous sea and occa- 
sional hurricanes. The atolls in the Pacific Ocean 
and China Sea are beyond enumeration. Though 
less frequent in the Indian Ocean, none are more 
interesting, or afford more perfect spedmeus of this 
peculiar formation, than the Maldive and Laccadive 
archipelagos, both nearly parallel to the coast of 
Malabar, and elongated in that direction. The 
former is 470 mUes long and about 60 miles broad, 
with atolls arranged in a double row, separated by 
an unfathomable sea, into which their sides descend 
with more than ordinary rapidity. The largest atoll 
18 88 miles long, and somewhat less than 20 broad ; 
Suadiva, the next in size, is 44 miles by 23, with a 
large lagoon in its centre, to which there is access 
by 42 openings. There are inhabited islets on most 
of the chaplets or rings not higher than 20 feet, 
while the reefs themselves are nowhere more than 6 
feet above the surge. 
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The Laccadives run to the north of this archi- 
pelagt) in a double line of nearly circular atolls, on 
which are low inhabited islets. 

Encircling reefs differ in no respect from atoll- 
reefs, except that they have one or more islands in 
their lagoon. They commonly form a ring round 
mountainous islands, at a distance of two or three 
miles from the shore, rising on the outside from a 
very deep ocean, and separated from the land by a 
lagoon or channel 200 or 300 feet deep. These 
reefs surround the submarine base of the ^island, and, 
rising by a steep ascent to the surface, they encircle 
the island itself. The Caroline Archipelago ex- 
hibits good examples of this structure in the encircled 
islands of Hogoleu and Siniavin ; the narrow ring 
or encircling reef of the former is 1 35 miles in its 
very irregular circuit, on which are a vast number 
of islets : six or eight islands rise to a considerable 
height from its lagoon, which is so deep, and the 
opening to it so large, that a frigate might sail 
into it. The encircling reef of Siniavin is narrow 
and irregular, and its lagoon is so nearly filled by a 
lofly island, that it leaves only a strip of water 
round it from 2 to 5 miles wide and 30 fathoms 
deep. 

Tahiti, the largest of the Society group, is 
another instance of an encircled island of the most 
beautiful kind ; it rises in mountains 7000 feet high, 
with only a narrow plain along the shore, and, except 
where cleared for cultivation, it is covered with 
forests of cocoa-nut, palms, bananas, bread fruit, and 
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other productions of a tropical climate. The la- 
goon, which encompasses it like an enormous moat, 
is 30 fathoms deep, and is hemmed in from the ocean 
by a coral band of the usual kind, at a distance vary- 
ing from half a mile to three miles. 

Barrier-reefs are of precisely the same structure as 
the two preceding classes, from which they only dif- 
fer in their position with regard to the land. A bar- 
rier reef off the north-east coast of the continent of 
Australia is the grandest coral formation existing. 
Rising at once from an unfathomable ocean, it ex- 
tends 1000 miles along the coast, with a breadth 
varying from 200 yards to a mile, and at an average 
distance of from 20 to 30 miles from the shore, 
increasing in some places to 60 and even 70 miles. ^ \ '* 
The great arm of the sea included between it and y^ 
the land is nowhere less than 10, occasionally 60 4' 
fathoms deep, and is safely navigable throughout its 
whole length, with a few transverse openings by 
which ships can enter. The reef is really 1200 miles 
long, because it stretches nearly across Torres Straits. 
It is interrupted off the southern coast of New 
Guinea by muddy water, which destroys the coral 
animals, probably from some great river on that 
island. There are also extensive barrier-reefs on the 
islands of Louisiade and New Caledonia, which are 
exactly opposite to the great Australian reef; and as 
atolls stud that part of the Pacific which lies betweefi^ 
them, it is called the Coralline Sea. The rolling of 
the billows along the great Australian reef has been 
admirably described. " The long ocean -swell, being 
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suddenly impeded by this barrier, lifted itself in one 
great continuous ridge of deep blue water, which, 
curling over, fell on the edge of the reef in an un- 
broken cataract of dazzling white foam. Each line 
of breaker ran oflen one or two miles in length with 
not a perceptible gap in its continuity. There was 
a simple grandeur and display of power and beauty 
in this scene that rose even to sublimity. The un- 
broken roar of the surf, with its regular pulsation of 
thunder, as each succeeding swell fell first on the 
outer edge of the reef, was almost deafening, yet 
so deep toned as not to interfere with the slightest 

nearer and sharper sound Both the sound 

and sight were such as to impress the spectator with 
the consciousness of standing in the presence of an 
overwhelming majesty and power.'" 

Coral-reefe are distinct from all the foregoing; 
they are merely fringes of coral along the margin of 
a shore, and, as they line the shore itself, they have 
no lagoons. A vast extent of coast, both on the 
continents and islands, is fringed by these reefs, and, 
as they frequently surround shoals, they are very 
dangerous. 

Lagoon islands are the work of various species of 
coral animals ; but those particular zoophytes which 
build the external wall, the foundation and support of 
the whole ring or reef, are most vigorous when most 
exposed to the breakers ; they cannot exist at a greater 
depth than 25 or 30 &thoms at most, and die imme- 

* By Mr. Jnkes, Naturalist to the Surveying Voyage of 
Captain Blackwood, R.N., in Torres Straits. 
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diately when left dry ; yet the coral wall descends 
precipitously to unfathomable depths ; and although 
the whole of it is not the work of these animals, yet 
the perpendicular thickness of the coral is known to 
be very great, extending hundreds of feet below the 
depth at which these polypi cease to live. From an 
extensive survey of the Coralline Seas of the tropics, 
Mr. Darwin has found an explanation of these sin- 
gular phenomena in the instability of the crust of the 
earth. 

Since there are certain proofs that large areas of 
the dry land are gradually risii^, and others sinking 
down, so the bottom of the ocean is not exempt from 
the general change that is slowly bringing about a 
new state of things; and as there is evidence, on 
multitudes of the volcanic islands in the Pacific, of 
a rise in certain parts of the basis of the ocean, so 
the lagoon islands indicate a subsidence in others — 
changes arising from the expansion and contraction 
of the strata under the bed of the ocean. 

There are strong reasons for believing that a con- 
tinent once occupied a great part of the tropical 
Pacific, some part of which subsided by slow and 
imperceptible d^rees. As portions of it gradually 
sank down below the surface of the deep, the tops of 
mountains and table-lands would remain as islands of 
different magnitude and elevation, and would form 
archipelagos elongated in the direction of the moun- 
tain-chains. Now, the coral-animal, which constructs 
the outward wall and mass of the reefs, never builds 
laterally, and cannot exist at a greater depth than 
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25 or 30 fathoms. Hence, if it began to lay the 
foundation of its reef on the submerged flanks of an 
island, it would be obliged to build its wall upwards 
in proportion as the island sank down, so that at 
length a lagoon would be formed between it and the 
land. As the subsidence continued, the lagoon would 
increase, the island would diminish, and the base of 
the coral-reef would sink deeper and deeper, while 
the animal would always keep its top just below the 
surface of the ocean, till at length the island would 
entirely disappear, and a perfect atoll would be left. 
If the island were mountainous, each peak would 
forma separate island in the lagoon, and the en- 
circled islands would have different formd, which the 
reefs would follow continuously. This theory per- 
fectly explains the appearances of the lagoon islands 
and barrier-reefe, the continuity of the reef, the 
islands in the middle of the lagoons, the different 
distances of the reefs from them, and the forms of 
the archipelago, so exactly similar to the archipelagos 
of ordinary islands, all of which are but the tops of 
submerged mountain-chains, and generally partake 
of their elongated forms.^ 

^ Another theory relative to the formation of the lagoon 
islands is that the coral circuit is but the edge of a submarine 
elevation crater, on which the coral animals have raised their 
edifice. This view, which has been adopted by Von Buch 
and Captain Beechey, to whom we are indebted more than to 
any other navigator for positive information and admirable 
surveys of the coral islands of the Pacific, receives corrobora- 
tion from the perfect conformity in shape between many of 
the lagoon islands of the Gambier group and the known ele- 
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Every intermediate form between an atoll and an 
encircling reef exists : New Caledonia is a link be^ 
tween them. A reef runs along the north-western 
coast of that island 400 miles, and for many leagues 
never approaches within 8 miles of its shore, and 
the distance increases to 16 miles near the southern 
extremity. At the other end the reefs are con- 
tinued on each side 150 miles beyond the sub- 
marine prolongation of the land, marking the former 
extent of the island. In the lagoon of Keeling 
Atoll, situate in the Indian Ocean, 600 miles south 
of Sumatra, many- fallen trees and a ruined store- 
house show that it has subsided : these movements 
take place during the earthquakes at Sumatra, which 
are also felt in this atoll. Violent earthquakes have 
lately been felt at Vanikoro (celebrated for the wreck 
of La Perouse), a lofty island of the Queen Char- 
lotte group, with an encircling reef in the western 
part of the South Pacific, and on which there are 
marks of recent subsidence. Other proofs are not 
wanting of this great movement in the beds of the 
Pacific and Indian Oceans. 

The extent of the atoll formations, including 
under this name the encircling reefs, is enormous. 
In the Pacific, from the southern end of Low Archi- 
pelago to the northern extremity of Marshall or Ea- 

vation craters, and from the circumstance of a lagoon island 
having been seen to rise in 1825, in lat. 30^ 14', accompanied 
with smoke, and communicating so high a temperature to the 
sorrounding sea as rendered it impossible to land. — See 
Beecbey's Voyages, and Pceppig's Beise. 
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dick Archipelago, a distance of 4500 miles, and 
many degrees of latitude in breadth, atolls alone 
rise above the ocean. The same may be said of the 
space in the Indian Ocean between Saya de Matha 
and the end of the Laccadives, which includes 25 
degrees of latitude — such are the enormous areas 
that have been, and probably still are, slowly 
subsiding. Other spaces of great extent may also 
be mentioned, as the large archipelago of the 
Carolinas, that in the Coralline Sea off the north- 
west coast of Australia, and an extensive one in the 
China Sea. 

Though the volcanic islands in the Pacific are so 
numerous, there is not one within the areas men- 
tioned, and there is not an active volcano within 
several hundred miles of an archipelago, or even 
group of atolls. This is the more interesting, as 
recent shells and fringes of dead coral, found at 
various heights on their surfaces, show that the 
volcanic islands have been rising more and more 
above the surface of the ocean for a very long time. 

The volcanic islands also occupy particular zones 
in the Pacific, and it is found from extensive ob- 
servation that all the points of eruption fall on the 
areas of elevation.^ 

One of the most terribly active of these zones 
begins with the Banda group of islands, and extends 

^ Few books have more interest than Mr. Darwin's on 
Coral Reef>j and Volcanic Islands, to which the author is much 
indebted. Consult also Captain Beechey's Voyages, and his 
beautiful charts of the Coral Islands in the Pacific. 
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through the Sunda group of Timor, Sumbawa, Bali, 
Java, aud Sumatra, separated only by narrow chan- 
nels, and altogether forming a gently curved line 
2000 miles long ; but as the volcanic zone is con- 
tinued through Barren Island and Narcondam in 
the Bay of Bengal, northward through the islands 
along the coast of Aracan, the entire length of this 
volcanic range is a great deal more. During the 
last hundred years all the islands and rocks for 100 
miles along the coast of Aracan have been gradually 
rising. 7'he greatest elevation of 22 feet has taken 
place about the centre of the line of upheaval, in the 
north-west end of the island of Cheduba, containing 
two mud volcanos, and is continued through Foul 
Island and the Terribles.^ 

The little island of Gonung-Api, belonging to the 
Banda group, contains a volcano of great activity ; 
and such is the elevating pressure of the submarine 
fire in that part of the ocean, that a mass of black 
basalt rose up, of such magnitude as to fill a bay 60 
fathoms deep, so quietly that the inhabitants were 
not aware of what was going on till it was nearly 
done. Timor and the other adjacent islands also 
bear marks of recent elevation. 

There is not a spot of its size on the face of the 
earth that contains so many volcanos as the island of 
Java.* A range of volcanic mountains, from 5000 
to 14,000 feet high, forms the central crest of the 
island, and ends to the east in a series of 38 separate 

* By the Nautical Survey in 1848. 
' Sir Stamford Raffles on Java. 

VOL. I. S 
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volcanos with broad bases, rising gradually into 
cones. They all stand on a plain but little elevated 
above the sea, and each individual mountain seems to 
have been formed independently of the rest. Most 
of them are of great antiquity, and are covered with 
thick vegetation. Some are extinct, or only emit 
smoke ; from others sulphureous vapours issue with 
prodigious violence; one has a large crater filled 
with boiling water ; and a few have had fierce erup- 
tions of late years. The island is covered with vol- 
canic spurs from the main ridge, united by cross 
chains, together with other chains of less magnitude, 
but not less active. 

In 1772 the g^reater part of one of the larg^t 
volcanic mountains was swallowed up afler a short 
but severe combustion ; a luminous cloud enveloped 
the mountain on the 11th of August, and soon after 
the huge mass actually disappeared under the earth 
with tremendous noise, carrying with it about 90 
square miles of the surrounding country, 40 villages, 
and 2957 of their inhabitants. 

The northern coast of Java is flat and swampy, 
but the southern provinces are beautiful and ro- 
mantic ; yet in the lovely peaceful valleys the still- 
ness of night is disturbed by the deep roaring of the 
volcanos, many of which are perpetually burning 
with slow but terrific action. 

Separated by narrow channels of the sea, Bali and 
Sumbawa are but a continuation of Java, the same 
in nature and structure, but on a smaller scale, their 
mountains being little more than 8000 feet high. 
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The intensity of the volcanic force under this part 
of the Pacific may be imagined from the eruption of 
Tomboro in Sumbawa in 1815, which continued from 
the 5th of April till July. The explosions were 
heard at the distance of 970 miles ; and in Java, at 
the distance of 300 miles, the darkness during the 
day was like that of deep midnight, from the quan- 
tity of ashes that filled the air : they were carried to 
Bencoolen, a distance of 1100 miles, which, with re- 
gard to distance, is as if the ashes of Vesuvius had 
&llen at Birmingham. The country round was 
ruined, and the town of Tomboro was submerged by 
heavy rollers from the ocean. 

In Sumatra the extensive granitic formations of 
Eastern Asia join the volcanic series which occupies 
so large a portion of the Pacific. This most beau- 
tiful of islands presents the boldest aspect ; it is 
indented by arms of the most transparent sea, and 
watered by innumerable streams ; it displays in its 
vegetation all the bright colouring of the tropics. 
Here the submarine fire finds vent in three volcanos 
on the southern, and one on the northern side of the 
island. A few atolls, many hundreds of miles to the 
south, show that this volcanic zone alternates with an 
area of subsidence. 

More to the north, and nearly parallel to the pre- 
ceding zone, another line of volcanic islands begins 
to the north of New Guinea, and passes through 
New Britain, New Ireland, Solomon Islands, and 
the New Hebrides, containing many open vents* 
This range or area of elevation separates the Coral* 

8 2 
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line Sea from the great chain of atolls on the north 
between Ellice's group and the Caroline Islands, so 
that it lies between two areas of subsidence. 

The third and greatest of all the zones of volcanic 
islands includes Gilolo, one of the Molucca group, 
which is bristled with volcanic cones ; and from 
thence it may be traced northwards through the 
Philippine Islands and Formosa : bending thence to 
the north-east, it passes through Loo-Choo, the Japan 
Archipelago, and is continued by the Kurile Islands 
to the peninsula of Kamtchatka, where there are 
several volcanos of great elevation. 

The Philippine Islands and Formosa form the 
volcanic separation between the atoll region in the 
China Sea, and that of the Caroline and Pellew 
groups. 

There are six islands east of Jephoon in the Japan 
Archipelago which are subject to eruptions, and the 
internal fire breaks through the Kurile Islands in 
18 vents, besides having raised two new islands in 
the beg^ning of this century, one 4 miles round, and 
the other 3000 feet high, though the sea there is so 
deep that the bottom has not been reached with a 
line 200 fathoms long. 

Thus some long rent in the earth had extended 
from the tropics to the gelid seas of Ochotsk*, pro- 
bably connected with the peninsula of Kamtchatka : 
a new one begins to the east of the latter in the 
Aleutian Islands, which are of the most barren and 
desolate aspect, perpetually beaten by the surge of a 
restless ocean, and bristled by the cones of 24 vol- 
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canos ; they sweep in a half-moon round Behring's 
Sea till they join the volcanic peninsula of Russian 
America. 

The line of volcanic agency has been followed far 
beyond the limits of the coral-working animals, 
which extend but a short way on each side of the 
tropics; but it has been shown that in the equa- 
torial regions immense areas of elevation alternate 
with as great areas of subsidence: north of New 
Holland they are so mixed that it indicates a point 
of convergence.* 

On the other side of the Pacific the whole chain of 
the Andes, and the adjacent islands of Juan Fernan- 
dez and the Galapagos, form a vast volcanic area, 
which is actuaUy now rising ; and though there are 
few volcanic islands north of the zone of atolls, yet 
those that be indicate great internal activity, espe- 
cially in the Sandwich Islands, where the volcanos 
of Hawaii or Owhyhee are inferior to none in awful 
sublimity. That of Kirawah, a lateral crater of 
eruption of the great volcano of Mowna Loa, was 
seen in high activity by Mr. Douglas in 1834 ; and 
subsequently by Mr. Dano. The former traveller 
describes it as a deep sunken pit, occupying five square 
miles, covered with masses of lava which had been in a 
state of recent fusion. In the midst of these were 
two lakes of liquid lava : in both there was a vast cal- 
dron in furious ebullition, occasionally spouting to the 
height of from 20 to 70 feet, whence streams of lava, 
hurrying along in fiery waves, were finally precipi- 
^ Mr. Darwin on Volcanic Islands. 
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tated down an ignited arch, where the force of the 
lava was partly arrested by the escape of gases, 
which threw back huge blocks, and literally spun 
them into threads of glass, which were carried by 
the wind like the refuse of a flax-mill. He says 
the noise could hardly be described — that of all the 
steam-engines in the world would be a whisper to it ; 
and the heat was so overpowering, and the dryness of 
the air so intense, that the very eyelids felt scorched 
and dried up.* 

It may be observed that, where there are coral 
fringes, the land is either rising or stationary ; for, 
were it subsiding, lagoons would be formed. On the 
contrary, there are many fringing reefs on the shores 
of volcanic islands along the coasts of the Red Sea, 
the Persian Gulf, and the West Indian Islands, all 
of which are rising. Indeed, this occurrence, in 
numberless instances, coincides with the existence of 
upraised organic remains on the land. 

As the only coral formations in the Atlantic are 
fringing reefs, and as there is not one in its central 
expanse, except in Bermuda, it may be concluded 
that the bed of the ocean is not sinking ; and with 
the exception of the Leeward Islands, the Canaries, 
the Azores, and the Cape de Yerd groups, there 
are no active volcanos in the islands or on the coasts 
of that ocean. 

At present the great continent has few centres of 
volcanic suction in comparison with what it once had. 

^ Mr. Douglas's Voyage to the Sandwich Islands in 1833-4. 
—Journal of the Royal Greographical Society of London. 
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The Mediterranean is still undermined by fire, which 
occasionally finds vent in Vesuvius and the stately 
cone of Etna. Though Stromboli constantly pours 
forth inexhaustible showers of incandescent matter, 
and a temporary island now and then starts up from 
the sea, the volcanic action is diminished, and Italy 
has become comparatively more tranquil. 

The table-land of Western Asia, especially Azer- 
bijan, had once been the seat of intense commotion, 
now spent, as evidenced by the volcanic peaks of 
the Seiban Dagh, Ararat, and by the still smoking 
cone of Demavend. The table-land of Eastern Asia 
furnishes the solitary instance of igneous explosion 
at a distance of 1500 miles from the sea, in the 
volcanic chain of the Thean-Tchan. 

Besides the two active volcanos of the Pe-shan 
and Ho-tcheou in the chain itself, at the distance of 
670 miles from each other, with a solfatara between 
them, it is the centre of a most extensive volcanic 
distiict, extending northward to the Altai Moun- 
tains, in which there are many points of connexion 
between the interior of the earth and the atmosphere, 
not by volcanos, but by solfataras, hot springs, and 
vapours. In the range of Targatabai, in the country 
of the Kirghiz, there is a mount said to emit smoke 
and even flame, which produces sulphur and sal- 
ammoniac in abundance. It is not ascertained that 
there are any mountains in China that eject lava, but 
there are many fire hills and fire-springs ; the latter 
are real Artesian wells, five or six inches wide, and 
from 1500 to 3000 feet deep: from some of these 
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y/v&teT rises containing' a great quantity of common 
salt ; from others' gases issue : and when a flame is 
applied, fire rushes out with great violence, rising 
20 or 30 feet high, with a noise like thunder. The 
gas, conducted in tubes of bamboo cane, is used in 
the evaporation of salt water from the neighbouring 
springs. 

There are altogether about 270 active volcanos, 
of which 190 are on the shores and islands of the Pa- 
cific. They are generally disposed in lines or groups* 
The chain of the Andes furnishes a magnificent ex- 
ample of linear volcanos. The peak of Teneriflfe, 
encompassed by the volcanic islands of Palma and 
Lancerote, is an equally good specimen of a central 
group. Eruptions are much more frequent in low 
tlian in high volcanos ; that in the island of Strom- 
boli is in constant activity ; whereas Cotopaxi, 1 8,876 
feet high, and Tungaragua, 16,424, in the Andes, 
have only been active once in a hundred years. On 
account of the force requisite to raise lava to such 
great elevations, it rarely flows from very elevated 
cones. Antisana is the only instance to the contrary 
among all the lofty volcanos of Equatorial America. 
In Etna also the pressure is so great that the lava 
forces its way through the sides of the mountain, or 
at the base of the cone. 

An explosion begins by a dense volume of smoke 
issuing from the crater, mixed with aqueous vapour 
and gases ; then masses of rock and molten matter 
in a half-fluid state are ejected with tremendous 
explosion and violence; after which lava b^ins 
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to flow, and the whole terminates by a shower of 
ashes from the crater— often the most formidable 
part of the phenomenon^ as was experienced at the 
destruction of Pompeii. There are several volcanos 
which eject only streams of boiling* water, as the 
Volcano de Agua in Guatemala ; others pour forth 
boiling mud, as in the islands of Trinidad, Java, 
and Cheduba in the Bay of Bengal. A more £eeble 
effort of the volcanic force appears in the numerous 
sol&taras. Hot springs show that the volcanic fire 
is not extinguished, though not otherwise apparent. 
To these may be added acidulous springs, those of 
naphtha, petroleum, and various kinds of gas, as 
carbonic acid gas, the food of plants — and, when 
breathed, the destruction of animals, as is fearfully 
seen in the Guero Upas, or " Valley of Death," in 
Java : it is half a mile in circumference and about 
35 feet deep, with a few large stones and not a ves- 
tige of vegetation on the bottom, which is covered 
with the skeletons of human beings and the bones of 
animals and birds blanched white as ivory. On ap- 
proaching the edge of the valley, which is situate on 
the top of a hill, a nauseous sickening sensation is 
felt ; and nothing that has life can enter its precincts 
without being immediately suffocated.^ 

The seat of activity has been perpetually chang* 
ing, but there always has been volcanic action, pos- 
gibly more intense in former times, but even at pre* 
sent it extends from pole to pole. 

^ Letter f^om Alex, LoadoD, Esq., in the Journal of the 
Geographical Society of London. 
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Notwithstanding the numerous volcanic vents in 
the globe, many places are subject to violent earth- 
quakes, wliieh ruin the works of man, and often 
change the configuration of the country. The most 
extensive district of earthquakes comprises the Me- 
diterranean and the adjacent countries, Asia Minor, 
the Caspian Sea, Caucasus, and the Persian moun- 
tains. It joins a vast volcanic district in Central 
Asia, whose chief focus seems to be the Thean-Tehan, 
which includes Lake Baikal and the neighbouring 
regions. A great part of the continent of Asia is 
more or less subject to shocks ; but, with the excep- 
tion of the shores of the Red Sea and the northern 
parts of Barbary, Africa is entirely free from these 
tremendous scoui^es ; and it is singular that, notwith*- 
standing the terrible earthquakes which shake the 
countries west of the Andes, the Andean chain itself, 
and all the countries round the Gulf af Mexico 
and the Caribbean Sea, they are extremely rare in 
the great eastern plains of South America. For the 
most part the shocks are transmitted in the line of 
the primary mountain-chains, and seem often to be 
limited by them in the other direction. 

There must be some singular volcanic action under- 
neath part of Great Britain, which has occasioned 255 
slight shocker of earthquake, of which 139 took place 
in Scotland : the most violent of them have beeii 
felt at Comrie, in Perthshire, in 1839 ; of the rest 
14 took place on the borders of Yorkshire and 
Derbyshire, 30 in Wales, and 31 on the south coast 
of England : they were preceded by a sudden fall 
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of the barometer, fogs, and unusual sultriness ; the 
two latter phenomena are said to indicate these eon- 
Yulsions about Siena, and in the Maremma of Tus- 
cany, where they have of late years been attended 
with very disastrous effects. 

Earthquakes are probably produced by fractures 
and sudden heavings and subsidences in the elastic 
crust of the globe, from the pressure of the liquid 
fire, vapour, and gases in its interior, which there find 
vent, relieve the tension which the strata acquire 
during their slow refrigeration, and restore equi- 
librium. But whether the initial impulse be erup- 
tive, or a sudden pressure upwards, the shock 
originating in that point is propagated through the 
elastic surface of the earth in a series of circular or 
oval undulations, similar to those produced by drop- 
ping a stone into a pool, and like them they become 
broader and lower as the distance increases, till 
they gradually subside ; in this manner the shock 
travels through the land, becoming weaker and 
weaker till it terminates. When the impulse begins 
in the interior of a continent, the elastic wave is pro- 
pagated through the solid crust of the earth, as it 
is in sound through the air, and is transmitted from 
the former to the ocean, where it is finally spent and 
lost, or, if very powerful, is continued in the oppo- 
site land. Almost all the great earthquakes, how- 
ever, have their origin in the bed of the ocean, far 
£rom land, whence the shocks travel in undulations 
to the surrounding shores. 

No doubt many of small intensity are Impercept- 
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ible : it is only the violent efforts of the internal 
forces that can overcome the pressure of the ocean's 
bed, and that of the superincumbent water. The 
internal pressure is supposed to find relief most 
readily in a belt of great breadth that surrounds the 
land at a considerable distance frum the coast, and, 
being formed of the debris, the internal temperature 
is in a perpetual state of fluctuation, which would 
seem to give rise to sudden flexures and submarine 
eruptions. 

When the original impulse is a fracture or erup- 
tion of lava in the bed of the deep ocean, two kinds 
of waves or undulations are produced and propagated 
simultaneously — one through the bed of the ocean, 
which is the true earthquake shock, and coincident 
with this a wave is formed and propagated on the 
surface of the ocean, which rolls to the shore, and 
reaches it in time to complete the destruction long 
after the shock or wave through the solid ocean-bed 
has arrived and spent itself on the land. The sea 
rose 50 feet at Lisbon and 60 at Cadiz after the 
great earthquake ; it rose and fell 18 times at 
Tangier on the coast of Africa, and 15 times at 
Funchal in Madeira. At Kinsale a body of water 
rushed into the harbour, and the water in Loch 
Lomond in Scotland rose two feet four inches — 
so extensive was the oceanic wave.^ The height 
to which the surface of the ground is elevated, or the 
vertical height of the shock-wave, varies from one 

^ Mitchell on the Causes of Earthquakes, in Philosophical 
Transactions for 1760. 
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inch to two or three feet. This earth- wave, on 
passing under deep water, is imperceptible, but when 
it comes to soundings it carries with it to the 
land a long, flat, aqueous wave ; on arriving at 
the beach, the water drops in arrear from the supe- 
rior velocity of the shock, so that at that moment 
the sea seems to recede before the great ocean-wave 
arrives. 

It is the small forced wave that gives the shock to 
ships, and not the great wave ; but when ships are 
struck in very deep water, the centre of disturbance 
is either inmiediately under, or very nearly under, 
the vessel. 

Three other series of undulations are formed simul- 
taneously with the preceding, by which the sound of 
the explosion is conveyed through the earth, the 
ocean, and the air, with different velocities. That 
through the earth travels at the rate of from 7000 to 
10,000 feet in a second in hard rock, somewhat less 
in looser materials, and arrives at the coast a short 
time before, or at the same moment with, the shock, 
and produces the hollow sounds that are the har- 
bingers of ruin ; tiien follows a continuous succession 
of pounds, like the rolling of distant thunder, formed 
flrst, by the noise propagated in undulations through 
the water of the sea, which travels at the rate of 
4700 feet in a second, and, lastly, by that passing 
through the air, which only takes place when the 
origin of the earthquake is a submarine explosion, 
and travels with a velocity of 1123 feet in a second. 
The rolling sounds precede the arrival of the great 
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oceanic wave on the coasts, and are continued after 
the terrific catastrophe when the eruption is exten- 
sive.* 

When there is a succession of shocks all the phe- 
nomena are repeated. Sounds sometimes occur when 
there is no earthquake : they were heard on the plains 
of the Apure, in Venezuela, at the moment the 
volcano in St. Vincent's, 700 miles off, discharged a 
stream of lava. The bellowings of Guanaxuato 
afford a singular instance : these subterraneous noises 
have been heard for a month uninterruptedly when 
there was no earthquake felt on the table-land of 
Mexico, nor in the rich silver-mines 1600 feet below 
its surface. 

The velocity of the great oceanic wave varies as 
the square root of the depth ; it consequently has a 
rapid progress through deep water, and less when it 
comes to soundings. That raised during the earth- 
quake at Lisbon travelled to Barbadoes at the rate 
of 7*8 miles in a minute, and to Portsmouth at the 
rate of a little more than two miles in a minute. The 
velocity of the shock varies with the elasticity of the 
strata it passes through. The undulations of the 
earth are subject to the same laws as those of light 

' Thus when an earthquake begins under the ocean, it 
occasions five distinct series of waves or undulations, all of 
which are subject to the same laws of motion, namely, the 
earth wave, the water wave, and three other series of waves 
arising from the passage of the sound, of the explosion through 
the air, the earth, and the water. For the laws of Sound, see 
Ck>nnezion of the Physical Sciences, 8th edition. 
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and sound; hence, when the shock or earth-wave 
passes through strata of different elasticity, it will 
partly be reflected, and a wave will be sent back, 
producing a shock in a contrary direction, and partly 
refracted, or its course changed, so that shocks will 
occur both upwards and downwards, to the right or 
to the left of the original line of transit. Hence 
most damage is done at the junction of deep allu- 
vial plains with the hard strata of the mountains, 
as in the great earthquake in Calabria in the year 
1783. 

When the height of the undulations is small, the 
earthquake will be a horizontal motion, which is the 
least destructive; when the height is great, the 
central and horizontal motions are combined, and 
the effect is terrible. The concussion was upwards 
in the earthquake which took place at Biobamba in 
1797. Baron Humboldt mentions that some of the 
inhabitants were thrown across a river, several hun- 
dred feet in height, on a neighbouring mountain. 
The worst of all is a verticose or twisting motion, 
which nothing can resist ; it is occasioned by the 
crossing of two waves of horizontal vibration, which 
unite at their point of intersection and form a rota- 
tory movement. This, and the interferences of 
shocks arriving at the same point from different 
origins or routes of different lengths, account for the 
repose in some places, and those extraordinary phe- 
nomena that took place during the earthquake of 
1783 in Calabria, where the shock diverged on all 
sides from a centre through a highly elastic base 
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covered with alluvial soil, which was tossed about in 
every direction. The dynamics of earthquakes have 
been ably discussed by Mr. Mallet in a very inter- 
esting paper in the 'Transactions of the Royal 
Irish Academy.' 

There are few places where the earth is long at 
rest, for, independently of those secular elevations and 
subsidences that are in progress over such extensive 
tracts of country, small earthquake shocks must be 
much more frequent than we imag^e, though im- 
perceptible to our senses, and only to be detected by 
means^ of instruments. The shock of an earthquake 
at Lyons in February, 1822, was not generally per- 
ceptible at Paris, yet the wave reached and passed 
under that city, and was detected by the swinging of 
the large declination needle at the Observatory, which 
had previously been at rest. 

The undulations of some of the great earthquakes 
have spread to an enormous extent. The earthquake 
that happened in 1842 in Guadaloupe was felt over 
an extent of 3000 miles in length ; and that which 
destroyed Lisbon had its origin in the bed of the 
Atlantic, from whence the shock extended over an 
area of about 700,000 square miles, or a twelflh part 
of the circumference of the globe ; the West Indian 
islands, and the lakes in Scotland, Norway, and 
Sweden were agitated by it. In linear distance the 
effects of that earthquake extended through 300 
miles, the shocks were felt through a line of 2700 
miles, and the vibrations or tremors were perceptible 
in water through 4000 miles. It began without 
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warning, and in five minutes the city was a heap 
of ruins. 

The earthquake of 1783, in Calabria, which com- 
pletely changed the face of the country, only lasted 
two minutes; but it was not very extensive, yet all 
the towns and villages for 22 miles round the small 
town of Oppido were utterly ruined. The destruction 
is generally accomplished in a fearfully short time ; 
the earthquake at Caraccas, in March, 1812, con- 
sisted of three shocks, which lasted three or four 
seconds, separated by such short intervals that in 60 
seconds 10,000 people perished. Baron Humboldt's 
works are full of interesting details on this subject, 
especially with regard to the tremendous convulsions 
in South America. 

Sometimes a shock has been perceived under- 
ground which was not felt at the surface, as in the 
year 1802, in the silver-mine of Marienberg, in the 
Hartz. In some instances miners have been insen- 
sible to shocks felt on the surface above, which hap- 
pened at Fahlun, in Sweden, in 1823 — circumstances 
in both instances depending on the elasticity of the 
strata, the depth of the impulses, or obstacles that 
may have changed the course of the terrestrial undu- 
lation. During earthquakes, dislocations of strata 
take place, the course of rivers is changed, and in 
gome instances they have been permanently dried 
up, rocks are hurled down, masses raised up, and the 
configuration of the country altered ; but if there be 
no fracture at the point of original impulse, there 
will be no noise. 

VOL. I. T 
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The power of the earthquake in raisiag and de- 
pressing the land has long been well known, but the 
gradual and almost imperceptible change of level 
through immense tracts of the globe is altogether a 
recent discovery ; it has been ascribed to the ex- 
pansion of rocks hj heat, and subsequent contraction 
by the retreat of the melted matter from below them. 
It is not at all improbable that there may be motions, 
like tides, ebbing and flowing in the internal lava, 
for the changes are by no means confined to those 
enormous elevations and subsidences that appear to 
be in progress in the basin of the Pacific and its 
coasts, nor to the Andes and the great plains east 
of them — countries for the most part subject to earth- 
quakes ; they take place, to a vast extent, in regions 
where these convulsions are unknown. There seems 
to be an extraordinary flexibility in the crust of the 
globe from the 54th or 55th parallel of north lati- 
tude to the Arctic Ocean. There is a line crossing 
Sweden from east to west in the parallel of 56° 3' N. 
lat., along which the ground is perfectly stable, and 
has been so for centuries. To the north of it for 
1000 miles, between Gottenburg and North Cape, 
the ground is rising, the maximum elevation, which 
takes place at North Cape, being at the rate of five 
feet in a century, from whence it gradually dimi- 
nishes to three inches in a century at Stockholm. 
South of the line of stability, on the contrary, the 
land is sinking through part of Christianstad and 
Malmo, for the village of Stassten in Scania is 
now 380 feet nearer to the Baltic than it was in the 
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time of Linnaeus, by whom it was measured now 100 
years ago. The coast of Denmark on the Sound, the 
island of Saltholm, opposite to Copenhs^en, and that 
of Bomholm are rising, the latter at the rate of a 
foot in a century. The coast of Memel on the Baltic 
has actually risen a foot and four inches within the 
last 30 years, while the coast of Pillau has sunk 
down an inch and a half in the same period. The 
west coast of Denmark, part of the Feroe Islands, 
and the west coast of Greenland are all being de- 
pressed below their former level. In Greenland, the 
encroachment of the sea, in consequence of the 
change of level, has submerged ancient buildings on 
the low rocky Islands, and on the main land. The 
Greenlander never builds near the sea on that ac- 
count, and the Moravian settlers have had to move 
inland the poles to which they moor their boats. It 
has been in progress for four centuries, and extends 
through 600 miles from Igalito Firth to Disco 
Bay.* Mr. Bobert Chambers has shown that in 
our own country the land has been for ages on the 
rise, and that the parallel roads in Glen Roy, which 
have so long afforded matter of discussion, are 
merely margins left by the retreat of the water, as 
the land alternately rose and remained stationary. 
In the present day the elevatioa is going on in 
many places, especially on the Moray Firth and 
m the Channel islands. The notice of this curious 
subject of the gradual changes of level on the land 

' Captain Graah^s Survey in 1823-4, aud Dr. Pingel, 
1830-2. 

T 2 
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has been chiefly revived by Sir Charles Lyell, in. 
whose admirable works on geology all the details 
will be found .^ 

^ Lyell's Principles of Geology, 8th edit., in 8to^ 1850 
See also Mr. Darwin's observations on the same subject, in the 
Voyage of the Adventnre and Beagle ; M. Domeyko's paper 
'Sur lea Lignes d'ancien Niveau de TOc^an da Sad aox 
environs de Coqnimbo^' Annales des Mines, 1848 ; and for an 
illustration of the whole of this chapter, the maps of active 
volcanos, of volcanic phenomena, and earthquakes, in John- 
ston's Phyrical Atlases. 
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CHAPTER XIV. 

Arctic Lands — Greenland — Spitsbergen — Iceland — Its Vol- 
' canic Phenomena and Geysers — Jan Majen's Land — New 
Siberian Islands — Antarctic Lands — Victoria Continent. 

Gri:£nland, the most extensiYe of the Arctic lands, 
begins with the lofty promontory of Cape Farewell, 
the southern extremity of a group of rocky islands, 
which are separated by a channel five miles wide from 
a table-land of appalling aspect, narrow to the south, 
but increasing in breadth northward to a distance of 
which only 1300 miles are known. This table-land 
IS bounded by mountains rising from the deep in 
mural precipices, which terminate in needles and 
pyramids, or in parallel terraces, of alternate snow 
and bare rock, occasionally leaving a narrow shore. 
The coating of ice is so continuous and thick that 
the surface of the table-land may be r^^ded as one 
enormous glacier, which overlaps the rocky edges 
and dips between the mountain-peaks into the sea. 

The coasts are beset with rocky islands, and cloven 
by fiords, which in some instances wind like rivers 
for 100 miles into the interior. These deep inlets 
of the sea, now sparkling in sunshine, now shaded in 
gloom, are hemmed in by walls of rock often 2000 
feet high, whose summits are hid in the clouds. 
They generally terminate in glaciers, which are 
sometimes forced on by the pressure of the upper ice- 
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plains till they fill the fiord, and even project far into 
the sea like bold headlands, when, undermined by the 
surge, huge masses of ice &11 from them with a 
crash like thunder, making the sea boil. Thea« 
icebergs, carried by currents, are stranded on the 
Arctic coast, or are drawn into lower latitudes. 
The ice is very transparent and compact in the 
Arctic regions ; its prevailing tints are blue, green, 
and orange, which, contrasted with the dazzling 
whiteness of the snow and the gloomy hue of the 
rocks, produce a striking effect. 

A great fiord in the 68th parallel of latitude is sup- 
posed to extend completely across the table-land, di- 
viding the country into south and north Greenland, 
which last extends indefinitely towards the pole ; but 
it is altogether inaccessible from the frozen sea and 
the iron-bound shore, so that, excepting a very small 
portion of the coast, it is an unknown region. 

In some sheltered spots in south Greenland, espe- 
cially along the borders of the fiords, there are mea- 
dows where the service-tree bears fruit, beech and 
willow trees grow by the streams, but not taller than 
a man ; still farther north the willow and juniper 
scarcely rise above the surface ; yet this country has 
a flora peculiar to itself. South of the island of Disco 
on the west coast, Danish colonies and missionaries 
Ihave formed settlements on some of the islands and 
at the mouths of fiords; the Esquimaux inhabit 
the coasts even to the extremity of Baffin's Bay. 

The pelasgic islands in the Arctic Ocean are highly 
volcanic, with the exception of Spitzbergen. In 
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the island of Spitzbergen the mountaiiis spring sharp 
and grand from the margin of the sea in dark gloomy 
masses, mixed with pure snow and enormous glaciers, 
presenting a sublime spectacle. Seven valleys filled 
by glaciers ending at the sea form a remarkable 
object on the east coast. One of the largest masses 
of ice seen by Captain Scoresby on the island was 
north of Horn Sound : it extended 1 1 miles along the 
shore, with a 8ea-&ce in one part more than 2000 
feet high, from which he saw a huge fragment hurled 
into the sea, which it lashed into vapour, as it broke 
into a thousand pieces. The sun is not seen for 
several months in the year, and the cold is conse- 
quently intense. Many have perished in the attempt 
to winter in this island, yet a colony of Russian 
hunters and fishermen lead a miserable existence 
there, within 10° of the pole, the most northern in- 
habited spot <m the globe. 

Although the direct rays of the sun are powerful 
in sheltered spots within the Arctic Circle, the ther- 
mometer does not rise above 45° of Fahrenheit. 
July is the only month in which snow does not fall, 
and in the end of August the sea at night is covered 
with a thin coating of ice, and a summer often 
passes without one day that can be called warm. 
The snow-blink, the aurora, the stars, and the moon, 
which, when in her northern declination, appears 
above the horizon for ten or twelve days without 
intermission, furnish the principal light the inha- 
bitants enjoy in their long and dreary winter. 

Iceland is 200 miles east from Greenland, and lies 
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south of the Arctic Circle, which its most northern 
part touches. Though a fiflh part larger than Ireland, 
not more than 4000 square miles are habitable, all 
beside being a chaos of volcanos and ice. 

The peculiar feature of Iceland lies in a trachytic 
region which seems to rest on an ocean of fire. It 
consists of two vast parallel table-lands covered with 
ice-clad mountains, stretching from N.E. to S.W. 
through the very centre of the island, separated by a 
longitudinal vaUey nearly 100 miles wide, which 
reaches from sea to sea. These mountains assume 
rounded forms, with long level summits or domes 
with sloping declivities, as in the trachytic mountains 
of the Andes and elsewhere ; but such huge masses 
of tufa and conglomerate project from their sides 
in perpendicular or overhanging precipices, sepa-^ 
rated by deep ravines, that the r^^larity of their 
structiu^ can only be perceive^ from a distance; 
they conceal under a cold and tranquil coating of ice 
the fiery germs of terrific convulsions, sometimes 
bursting into dreadful activity, sometimes quiescent 
for ages. The most extensive of the two parallel 
ranges of Jockuls or Ice Mountains runs along the 
eastern side of the valley, and contains Orafajokel, 
6405 feet high, the highest point in Iceland, seen 
like a white cloud from a great distance at sea: 
the western high land passes through the centre of 
the island. 

Glaciers cover many thousand square miles in 
Iceland, descending from the mountains, and pushing 
far into the low lands. This tendency of the ice to 
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encroach has very materially diminished the quantity 
of habitable groimd, and the progress of the glaciers 
is facilitated by the influence of the ocean of subter- 
ranean fire, which heats the superincumbent ground, 
and loosens the ice. 

The longitudinal space between the mountainous 
table-lands is a low valley 100 miles wide, extending 
from sea to sea, where a substratum of trachyte is 
covered with lava, sand, and ashes, studded with low 
volcanic cones. It is a tremendous desert, never 
approached without dread even by the natives— a 
scene of perpetual conflict between the antagonist 
powers of fire and frost, without a drop of water or 
a blade of grass ; no living creature is to be seen — 
not a bird, nor even an insect. The surface is a con- 
fused mass of streams of lava rent by crevices ; and 
rocks piled on rocks, and occasional glaciers, com- 
plete the scene of desolation. As herds of reindeer 
are seen browsing on the Iceland moss that grows 
plentifully at its edges, it is presumed that some un- 
known parts may be less barren. The extremities 
of the valley are more especially the seat of per- 
petual volcanic activity. At the soutiiern end, 
which opens to the sea in a wide plain, there are 
many volcanos, of which Heckla is most known, from 
its insulated position, its vicinity to the coast, and its 
tremendous eruptions. Between the years 1004 and 
1766 twenty-three violent eruptions have taken place, 
one of which continued six years, spreading devas- 
tation over a country once the abode of a thriving 
colony, now covered with lava, scoria, and ashes : in 
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the year 1846 it was in full activity. The eruption 
of the Skaptar Jockul, which broke out on the 8th of 
May, 1783, and continued till August, is one of the 
most dreadful recorded. The volcanic fire must have 
been in fearful commotion under Europe, for a tre* 
mendous earthquake ruined a wide extent of Cala- 
bria that year, and a submarine volcano had been 
burning fiercely for many weeks in the ocean, 30 
miles from the south-^west cape of Iceland. Its fires 
suddenly ceased, the Ldand was shaken by earth* 
quakes, when, at the distance of 150 miles, tl^ey 
burst forth with almost unexampled fury in Skaptar. 
The sun was hid many months by dense clouds of 
vapour, which extended to England and Holland, 
and clouds of ashes were carried many hundreds of 
miles to sea. The quantity of matter thrown out in 
this eruption was computed at fifly or sixty thousand 
millions of cubic yards. The lava flowed in a stream 
in some places from 20 to 30 miles broad, and of 
enormous thickness, which filled the beds of rivers, 
poured into the sea nearly 50 miles from the places 
of its eruption, and destroyed the fishing on the 
coast. Some rivers were heated to ebullition, others 
dried up ; the condensed vapour fell in snow and 
torrents of rain ; the country was laid waste ; &mine 
and disease ensued ; and in the course of the two 
succeeding years 1300 people and 150,000 sheep and 
horses perished. The scene of horror was closed by 
a dreadful earthquake. Previous to the explosion an 
ominous mildness of temperature indicated the ap- 
proach of the volcanic fire towards the surface of the 
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earth ; similar warnings had been observed before in 
the eruptions of Heckla. 

A semicircle of volcanic mountains on the eastern 
side of the lake Myvatr is the focus of the igneous 
phenomena at the northern end of the great central 
valley. Leirhnukr and Krabla, on the N.E. of the 
lake, have been equally formidable. After years of 
quiescence they suddenly burst into violent eruption, 
and poured such a quantity of lava into the lake 
Myvatr, which is 20 miles in circumference, that the 
water boiled many days. There are other volcanos 
in this district no less formidable. Various caldrons 
of boiling mineral pitch, the shattered craters of 
ancient volcanos, occur at the base of this semicircle 
of mountains, and also on the flanks of Mount 
Krabla: these caldrons throw up jets of the dark 
matter, enveloped in clouds of steam, at regular 
intervals, with loud explosion. That which issues 
from the crater of Krabla must, by Mr. Henderson's 
description, be one of the most terrific objects in 
nature. 

The eruptive boiling springs of Iceland are per- 
haps the most extraordinary phenomena in this sin- 
gular coiutry. All the great aqueous eruptions 
occur in the trachytic formation ; they are charac- 
terised by their high temperature, by holding siliceous 
matter in solution, which they deposit in the form 
of siliceous sinter, and by the discharge of sul- 
phuretted hydrogen gas. Numerous Instances of 
spouting springs occur at the extremities of the 
great central valley, especially at its southern end, 
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where more than fifty have been counted in the space 
of a few acres — some constant, others periodical — 
some merely agitated, or stagnant. The Great 
Geyser and Strokr, 35 miles north-west from HecUa, 
are the most magnificent ; at regular intervals they 
project large columns of boiling water 100 feet high, 
enveloped in clouds of steam, with tremendous noise. 
The tube of the Great Geyser whence the jet issues 
is about 10 feet in diameter and 75 feet deep ; it 
opens into the centre of a basin 4 feet deep and 
between 46 and 50 feet in diameter : as soon as the 
basin is filled by the boiling water that rises through 
the tube, explosions are heard, the ground trembles, 
the water is thrown to the height of 100 or 150 feet, 
followed by large volumes of steam. No &rther ex- 
plosion takes place till the empty basin and tube are 
again replenished. 

MM. Descloiseaux and Bunsen, who visited Ice- 
land in 1846, found the temperature of the Great 
Geyser, at the depth of 72 feet, before a great erup- 
tion, to be 260i° of Fahrenheit, and after the erup- 
tion 2511^; an interval of 28 hours passed without 
any eruption. The Strokr (from stroka, to agitate), 
140 yards from the Great Geyser, is a circular well, 
a little more than 44 feet deep, with an orifice of 
8 feet, which diminishes to little more than 10 inches 
at a depth of 27 feet. The surface of the water is 
in constant ebullition, while at the bottom the tem- 
perature exceeds that of boiling water by about 24°. 
By the experiments of M. Donny of Ghent, water 
long boiled becomes more and more free from air, 



CHAP. Xiy. GEYSERS OF ICELAND. 285 

by which the cohesion of the particles is so much 
increased that when it is exposed to a heat sufficient 
to overcome the force of cohesion, the production of 
steam is so instantaneous and so considerable as to 
cause explosion. To this cause he ascribes the erup- 
tions of the Geysers, which are in constant ebullition 
for many hours, and become so purified from air, 
that the strong heat at the bottom at last overcomes 
the cohesion of the particles, and an explosion takes 
place. The boiling spring of Tunquhaer, in the 
▼alley of Reikholt, is remarkable from having two 
jets, which play alternately for abont four minutes 
each. Some springs emit gas only, or gas with a 
small quantity of water. Such fountains are not con« 
fined to the land or fields of ice ; they occur also in 
the sea, and many issue from the crevices in the lava- 
bed of Lake My vatr, and rise in jets above the sur- 
fiice of the water. 

A r^on of the same character with the mountains 
of the Icelandic desert extends due west from it to 
the extremity of the long narrow promontory of the 
Snafell Syssel, ending in the snow-clad cone of the 
Snafell Jockul, 6970 feet high, one of the most 
conspicuous mountains in Iceland. 

With the exception of the purely volcanic districts 
described, trap-rocks cover a great part of Iceland, 
which have been formed by streams of lava at very 
ancient epochs, occasionally 4000 feet deep. 

The dismal coasts are torn in every direction by 
fiords, penetrating many miles into the interior, and 
splitting into endless branches. In these fissures the 
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sea is still, dark, and deep, between walls of roek 
1000 feet high. The fiords, however, do not here, 
as in Greenland, terminate in glaciers, but are pro- 
longed in narrow valleys, through which streams and 
rivers run to the sea. In these valleys the inhabitants 
have their abode, or in meadows which have a tran- 
sient verdure along some of the fiords, where the sea 
is so deep that ships find safe anchorage. 

In the valleys on the northern coast, near as they 
approach to the Arctic Circle, the soil is wonderfully 
good, and there is more vegetation than in any other 
part of Iceland, with the exception of the eastern 
shore, which is the most favoured portion of this 
desolate land. Bivers abounding in fish are much 
more frequent there than elsewhere; willows and 
juniper adorn the valleys, and birch-trees, 20 feet 
high, grow in the vale of Lagerflest, the only place 
which produces them large enough for house-build- 
ing, and the verdure is fine on the banks of those 
streams which are heated by volcanic fires. 

The climate of Iceland is much less rigorous than 
that of Greenland, and it would be still milder were 
not the air chilled by the immense fields of ice from 
the Polar Sea which beset its shores. 

The inhabitants are supplied with fuel by the Gulf 
Stream, which brings drift-wood in great quantities 
from Mexico, the Garolinas, Virginia, the river St. 
Lawrence, and some even from the Pacific Ocean is 
drifted by currents round by the northern shores of 
Siberia. The mean temperature in the south of the 
island is about 39° of Fahrenheit, that of the central 
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districts 36 \ and in the north it is lardy above the 
£reeziDg point. The cold is most intense when the 
aky is clear, bnt that is a rare occurroice, as the 
wind from the sea covers mountain and valley with 
thick fog. Hurricanes are frequent and furious; 
and although thunder is seldom heard in high lati- 
tudes, Iceland is an exception, for tremendous thun- 
der-storms are not uncommon there — ^a circumstance 
DO doubt owing to the volcanic nature of that island, 
as lightning accompanies volcanic eruptions every- 
where. At the northern end of the island the sun is 
always above the horizcm in the middle of summer, 
and undeir it in mid-winter, yet there is no absolute 
darkness. 

The island of Jan Mayen lies midway between 
Iceland and Spitzbergen; it is the most northern 
▼olcanic country known. Its principal feature is 
the volcano of Beerenberg, 6870 feet high, whose 
lofty snow-capped cone, apparently inaccessible, has 
been seen to emit fire and smoke. It is flanked by 
enormous glaciers, like frozen cataracts, which oc- 
cupy three hollows in an almost perpendicular clifl^, 
which descends from the base of the mountain to the 



The group of New Siberian Islands, which lie 
north of the province of Yakutsk, and in about 
78"* of N. lat., have so rude a climate that they have 
no permanent inhabitants ; they are remarkable for 
the vast quantity of fossil bones they contain : the 
elephants' tusks found there have for years been an 
article of commerce. 
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The south polar lands are equally volcanic, and as 
deeply ice-bound, as those to the north. Victoria 
Land, which from its extent seems to form part of a 
continent, was discovered by Sir James Boss, who 
commanded the expedition sent by the British go- 
vernment in 1839 to ascertain the position o^ the 
south magnetic pole. This extensive tract lies under 
the meridian of New Zealand ; Cape North, its most 
northern point, is situate in 70^ 31' S. lat., and 
165° 28' E. long. To the west of that cape the 
northern coast of this new land terminates in perpen- 
dicular ice-cliffs, from 200 to 500 feet high, stretch- 
ing as far as the eye can reach, with a chain of 
grounded icebergs extending for miles from the base 
of the cliffs, all of tabular form, and varying in size 
from one to nine or ten miles in circumference. A 
lofty range of peaked mountains rises in the interior 
at Cape North, covered with unbroken snow, only 
relieved from uniform whiteness by shadows pro- 
duced by the undulations of the surface. The 
indentations of the coast are filled with ice many- 
hundreds of feet thick, which makes it impossible to 
land. To the east of Cape North the coast trends 
first to S.E. by E. and then in a southerly direction 
to 78t° of S. lat., at which point it suddenly bends 
to the east, and extends in one continuous vertical 
ice-cliff to an unknown distance in that direction. 
The first view of Victoria Land is described as most 
magnificent. '^On the 11th of January, 1841, in 
about latitude 71^ S. and longitude 17P E., the 
Antarctic continent was first seen, the general outr- 
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line of which at once indicated its volcanic character^ 
rising steeply from the ocean in a stupendous moun- 
tain-range, peak above peak enveloped in perpetual 
snow, and clustered together in countless groups, 
resembling a vast mass of crystallisation, which, as 
the sun's rays were reflected on it, exhibited a scene 
of such unequalled magnificence and splendour as 
would baffle all power of language to portray, or 
give the faintest conception of. One very remark- 
able peak, in shape like a huge crystal of quartz, 
rose to the height of 7867 feet, another to 9096, 
and a third to 8444 feet above the level of the sea. 
From these peaks ridges descended to the coast, ter- 
minating abruptly in bold capes and promontories, 
whose steep escarpments, affording shelter to neither 
ice nor snow, alone showed the jet black lava or 
basalt, which reposed beneath the mantle of eternal 

frost." "On the 28th, in lat. 77"" 31' and long. 

167® r, the burning volcano. Mount Erebus, was 
discovered, covered with ice and snow from its base 
to its summit, from which a dense column of black 
smoke towered high above the other numerous lofty 
cones and crateriferous peaks with which this extra- 
ordinary land is studded from the 72nd to the 78th 
degree of latitude. Its height above the sea is 12,367 
feet, and Mount Terror, an extinct crater near to it^ 
which has doubtless once given vent to fires beneath > 
attains an altitude little inferior, being 10,884 feet 
in height, and ending in a cape, from which a vast 
barrier of ice extended in an easterly direction, 
checking all farther progress south. This continuous 
VOL. I. u 
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perpendicular wall of ice, varying in height from 
200 to 100 feet, its summit presenting an almost un- 
varying level outline, we traced for 300 miles, when 
the pack-ice obstructed all farther progress." ' 

The vertical cliff in question formsi a completely 
solid mass of ice about 1000 feet thick, the greater 
part of which is below the surface of the sea ; there 
is not the smallest appearance of a fissure throughout 
its whole extent, and the intensely blue sky beyond 
indicated plainly the great distance to which the ice- 
plains reach southward. Gigantic icicles hang from 
every projecting point of the icy cliff, showing that 
it sometimes thaws in these latitudes, although in the 
month of February, which corresponds with Aug^t 
in England, Fahrenheit's thermometer did not rise 
above 14^ at noon. In the North Polar Ocean, on 
the contrary, streams of water flow from every ice- 
berg during the summer. The whole of this country 
is beyond the pale of vegetation ; no moss, not even 
a lichen, covers the barren soil where everlasting 
winter reigns. Parry's Mountains, a lofty range, 
stretching south from Mount Terror to the 79th 
parallel, is the most southern land yet discovered. 
The South Magnetic Pole, one of the objects of the 
expedition, is situate in Victoria Land, in 75^ 5' 
S. lat., and 154° 8' £. long., according to Sir Jafties 
C. Ross's observations. 

Various tracts of land have been discovered near 
the Antarctic Circle, and within it, though none in 

^ Remarks on the Antarctic Continent and Southern Islands^ 
by Robert MacCormick, Esq., Surgeon of H.M.S. Erebus. 
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so high a latitude as Victoria Land. Whether they 
form pari of one large continent remains to be ascer- 
tained. Discovery ships sent by the Russian, French, 
and American governments have increased our know- 
ledge of thes^ remote regions, and the spirited 
adventures of British merchants and captains of 
whalers have contributed quite as much.^ The land 
within the Antarctic Circle is generally volcanic, at 
least the coast line, which is all that is yet known, 
and that, being covered with snow and ice, is desti- 
tute of vegetation. 

^ Captain Cook discovered Sandwich Land in 1772-5. — 
Captain Smith, of the brig William, discovered New Soath 
Shetland in 1819. — Captain Billingshansen discovered Peter's 
Island, and the coast of Alexander the First. — Captain Wed- 
del discovered the Soathem Orcades. — Captain Bisco dis- 
covered Enderby's Land and Graham's Land in 1832, Admi- 
ral Dnmont d'Urville La Terre d'Adelie in 1841, and Si>^ 
James Boss Victoria Land in the same year. 
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CHAPTER XV. 

Nature and Character of Mineral Veins — MetalliferouK Deposits 

— Mines — Their Drainage and Ventilation — Their Depth — 
Diffnsion of the Metals — Gold — Silver — Lead — British 
Mines — QuicksUver — Copper — Tin — Cornish Mines — 
Coal — Iron — Most abundant in the Temperate Zones, es- 
pecially in the Northern — European and British Iron and 
Coal — American Iron and Coal — Arsenic and other Metals 

— Salt — Sulphur — Diffusion of the Gems. 

The tumultuous and sudden action of the volcano 
and the earthquake on the great masses of the earth 
is in strong contrast with the calm, silent operations 
on the minute atoms of matter by which Nature 
seems to have filled the fissures in the rocks with her 
precious gifts of metals and minerals, sought for bj 
man from the earliest ages to the present day. 
Tubal-cain was " the instructor of every artificer in 
brass and iron." Gold was among the first luxuries, 
and even in our own country, from time immemorial, 
strangers came from afar to carry off the produce of 
the Cornish mines.^ 

' The author owes her information on British mines to 
two publications on the Mining District of the North of Eng- 
land, by J. Sopwith, Esq., Civil Engineer, and Mr. Leithart, 
Mine Agent. On the Cornish Mines she has derived her 
information from the writings of John Taylor, Esq., and Sir 
Charles Lemon, Bart. ; from a store of yaluable materials 
contained in the * Progress of the Nation,' by G. R. Porter, 
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The ancients scarcely were acquainted with a 
third of the thirty-five metals now known, and the 
metallic bases of the alkalis only date from the time 
of Sir Humphry Davy, having formed a remarkable 
part of his brilliant discoveries.^ 

Minerals are deposited in veins or fissures of rocks, 
in masses, in beds, and sometimes in gravel and 
sand, the detritus of water. Most of the metals are 
found in veins ; a few, as gold and tin, iron and cop- 
per, are disseminated through the rocks, though 
rarely. Veins are cracks or fissures in rocks, seldom 
in a straight line, yet they maintain a general direc- 
tion, though in a zigzag form, striking downwards 
at a very high angle, seldom deviating from the per- 
pendicular by so much as forty-five degrees, and 
extending to an unfathomable depth. When cutting 
through stratified rocks, they are for the most part 



Esq. ; from the Statistical Joarnal ; and on the general distri- 
bution of minerals over the globe, from the * Penny Cyclop®- 
dia,' and various other soarces. 

1 The metals are gold, silver, platinum, copper, lead, tin, 
iron, zinc, arsenic, bismuth, antimony, nickel, quicksilver, 
manganese, cadmium, cerium, cobalt, iridium, uranium, 
chrome, lantanium, molybdenum, columbium, osmium, pal- 
ladium, pelapium, tantalum, tellurium, rhodium, titanium, 
vanadium, tungsten, dydynium, ferbium, erbium. The three 
last are little known. 

Sir Humphry Davy discovered that lime, magnesia, aln- 
mine, and other similar substances, are metals combined with 
oxygen. There are thirteen of these metalloids, namely— 
calcium, magnesium, aluminium, glucinium, thorium, yttrium, 
zirconium, strontium, barium, lithium, natrium, potassium, 
and silicium. 
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accompanied by a subsidence of the beds on one side 
of their course, and by an elevation on the other ; 
the throw, or perpendicular distance between the 
corresponding strata on the opposite sides of a vein, 
varies from a few inches to thirty, forty, even ^ hun- 
dred fathoms. The beginning or end of a vein is 
scarcely ever known ; but, when explored, they are 
found to begin abruptly, and, after continuing entire 
to a greater or less distance, they branch into ^piall 
veins or strings. 

In the downward zigzag course, the bending of 
the strata upwards on one side and downwards on the 
other, and the chemical changes almost always obr 
served on the adjacent rocks, veins bear a strong 
analogy to the course and effects of a very powerful 
electrical discharge. 

Veins have been filled with substances foreign to 
them, which have probably been disseminated in 
atoms in the adjacent rocks, or by sublimation. No- 
thing can be more certain than that the minute par- 
ticles of matter are constantly in motion from the 
action of heat, mutual attraction, and electricity. 
Prismatic crystals of salts of zinc are changed in 
a few seconds into crystals of a totally different form 
by the heat of the sun : casts of shells are found in 
rocks, from which the animal matter has been re- 
moved, and its place supplied by mineral matter; 
and the excavations made in rocks diminish sensibly 
in size in a short time if the rock be soft, and in a 
longer time when it is hard — circumstances which 
show an intestine motion of the particles, not only 
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in their relative positions, but in space, which there 
is every reason to believe is owing to electricity — a 
power which, if not the sole agent, must at least have 
co-operated essentially in the formation and filling of 
mineral veins/ 

The magnetism of the earth is presumed to be 
owing to electrical currents circulating through its 
mass in a direction at right angles to the magnetic 
meridians. Mr. Fox, so well known in the scien- 
tific world, has long since shown, from observations 
in the Cornish mines, that such currents do flow 
through all metallic veins. Now, as the difierent 
substances of which the earth is composed are in 
different states of electro-magnetism, and are often 
interrupted by non-conducting rocks, the electric 
currents, being stopped in their course, act che- 
mically on all the liquids and substances they meet 
with. Hence Mr. Fox has come to the conclusion 
that not only the nature of the deposits must have 
been determined by their relative electrical condi- 
tions, but that the direction of the metallic veins 
themselves must have been influenced by the direc- 

^ This subject is ably discussed by Mr. Leithart in his 
work, already mentioned, on the formation and filling of me- 
tallic veins. Mr. Leithart is an instance of the intelligence 
that prevails among miners, notwithstanding the scanty oppor- 
tunities of acquiring that knowledge which they are generally 
so eager to obtain. He was a working miner, whose only 
education was at a Sunday-school. There are eminent engi- 
neers in England, employed in the construction of railways, 
canals, bridges, and other important works, who began their 
career as working miners. 
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tion of the magnetic meridians ; and, in fact, almost 
all the metallic deposits in the world are in parallel 
veins or fissures tending from east to west, or from 
north-east to south-west. Veins at right angles to 
these are generally non-metalliferous, and, if they do 
contain metallic ores, they are of a different kind. 
In some few cases both contain the same ore, but in 
very different quantities, as in the silver-mine at 
Pasco, in the Andes, and both veins are richer near 
the point of crossing than elsewhere. 

Sir Henry de la Beche conceives that the conti- 
nued expansion and elevation of an intensely heated 
mass from below would occasion numerous vertical 
fissures through the superincumbent strata, within 
which some mineral matters may have been drawn 
up by sublimation, and others deposited in them 
when held in solution by ascending and descending 
streams of water ; but even on this hypothesis the 
direction of the rents and the deposition of the mi- 
nerals would be influenced by the electrical currents. 
But if veins were filled from below, the richest veins 
would be lowest, which is not the case in Cornwall, 
Mexico, or Peru.* The primum mobile of the whole 
probably lies far beyond our globe : we must look to 

^ Mineral veins are generally richer near the sur&ce than 
at great depths : this is particularly the case in the mines of 
the precious metals in America, where the greatest quantities 
of ore have been found near the surface — a fact that may be 
explained by supposing the mineral substances brought by 
sublimation from the interior of the earth, and deposited 
where the temperature was lowest at or near the surface in 
the rocks among which they are situated. 
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the sun's heat, if not as the sole cause of electrical 
currents, at least as combined with the earth's rota- 
tion in their evolution.* 

When veins cross one another, the traversed veins 
are presumed to be of prior formation to those tra- 
versing, because the latter are dislocated and often 
heaved out of their course at the point of meeting ; 
and such is the case with the metalliferous veins, 
which are therefore the most recent. Veins are 
rarely filled in every part with ore; they contain 
sparry and stony matter, called its matrix, with 
here and there irr^ular masses of the metallic 
ores, often of great size and value. Solitary veins 
are generally unproductive, and veins are richer 
when near one another. The prevalence and rich- 
ness of mineral veins are intimately connected with 
the proximity or junction of dissimilar rocks, where 
the electro-molecular and electro-chemical actions 
are most energetic. Granite, porphyry, and the 
plutonic rocks are often eminently metalliferous; 
but mineral deposits are also abundant in rocks of 
sedimentary origin, especially in and near situations 
where these two classes of rocks are in contact with 
one another, or where the metamorphic structure 
has been induced upon the sedimentary. This is 
remarkably the case in Cornwall, the north of 
England, in the Ural, and all the great mining 
districts. 

Metalliferous deposits are peculiar to particular 

^ Rotation alone prodaces electrical cnrrents in the earth. — 
< Connexion of the Physical Sciences,' page 364, 7th edition. 
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rocks : tin is most plentiful in granite and the rocks 
lying inunediately above it ; gold in the palaeozoic 
rocks in the vicinity of porphyritic eruptions ; copper 
is deposited in various slate formations, and in the 
trias ; lead is particularly abundant in the mountain- 
limestone system, and is rare where iron and copper 
abound ; iron abounds in the coal and oolitic strata, 
and in a state of oxidule and crystallized carbonate 
in the older rocks ; and silver is found in almost all 
of these formations ; its ores being frequently com- 
bined with those of other metals, especially of lead 
and copper. There is such a connexion between the 
contents of a vein and the nature of the rock in 
which the fissure is, that, when in the oldest rocks 
the same vein intersects clay-slate and granite, the 
contents of the parts enclosed in one rock differ very 
much from what is found in the other. It is be- 
lieved that in the strata lying above the coal-measures 
none of the more precious metals have been found in 
England in such plenty as to defray the expense of 
raising them, although such a rule does not extend 
to the continent of Europe or to South America, 
where copper and silver ores abound in our new red 
sandstone series. In Great Britain no metal is 
raised in any stratum newer than the magnesian 
limestone. Metals exist chiefly in the primary and 
early secondary strata, especially near the junction 
of granite and porphyry with slates; and it is a 
fact that rich veins of lead, copper, tin, &c., abound 
only in and near the districts which have been 
greatly shaken by subterraneous movements. In 
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other countries, as Auvergne and the Pyrenees, 
the presence of igneous rocks may have caused 
mineral veins to appear in more recent strata than 
those which contain them in Great BritaLu. 

When a mine is opened, a shaft like a well is sunk 
perpendicularly from the surface of the ground, and 
from it horizontal galleries are dug at different levels 
according to the direction of the metallic veins, and 
gunpowder is used to blast the rocks when too hard 
for the pickaxe. When mines extend very far in a 
horizontal direction, it becomes necessary to sink 
more shafts, for ventilation as well as for facility in 
raising the ore. Such is the perfection of under- 
ground surveying in England, that the work can be 
carried on at the same time from above and )>elow 
so exactly as to meet ; and in order to accelerate the 
operation, the shaft is worked simultaneously from 
the different galleries or levels of the mine. In this 
manner a perpendicular shaft was sunk 204 £ithoms 
deep, about nineteen years ago, in the Consolidated 
mines in Cornwall ; it was finished in twelve months, 
having been worked in fifteen different points at 
once. In that mine there are ninety-five shafts, be- 
sides other perpendicular communications under- 
ground from level to level : the depth of the whole 
of these shafb added together amounts to about 25 
miles ; the galleries and levels extend horizontally 
about 43 miles, and 2500 people are employed in it : 
yet this is but one of many mines now in operation 
in the mining district of Cornwall alone.^ 
^ J. Taylor, Esq., on Cornish Mines. 
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The infiltration of the rain and surface-water, to- 
gether with subterranean springs and pools, would 
soon inundate a mine and put a stop to the work, 
were not adequate means employed to remove it. 
The steam-engine is often the only way of accom- 
plishing what in many cases would otherwise be 
impossible, and the produce of mines has been in 
proportion to the successive improvements in that 
machine. In the Consolidated mines already men- 
tioned there are nine steam-engines constantly 
pumping out the water; four of these, which are 
the largest ever made, together lift from thirty to 
fifty hogsheads of water per minute, from an average 
depth of 230 fathoms. The power of the steam- 
engines in draining the Cornish mines is equal to 
44,000 horses — one-sixth of a bushel of coals per- 
forming the work of a horse. The largest engine is 
between 300 and 350 horse-power; but as horses 
must rest, and the engine works incessantly, it would 
require 1000 horses to do its work.* 

Mines in high ground are sometimes drained to a 
certain depth by an adit or gallery dug from the 
bottom of a shaft in a sloping direction to a neigh- 
bouring valley. One of these adits extends through 
the large mining district of Gwennap, in Cornwall ; 
it begins in a valley near the sea, and very little above 
ifs level, and goes through all the neighbouring 
mines, which it drains to that depth, and with all its 

* The total amount of steam-power in Great Britain in 
1833 was equal to that of 2,000,000 of men. — J. Taylor, 
Esq., on Cornish Mines. — It is now nearly doubled. 
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ramifications is 30 miles long. Nent Force Level, 
in the north of England, forms a similar drain to 
the mines in Alston Moor : it is a stupendous aque- 
duct 9 feet broad, and in some places from 16 to 
20 feet high ; it passes for more than 3 mUes under 
the course of the river Nent to Nentsbury engine- 
shaft, and is navigated underground hj long narrow 
boats. Daylight at its mouth is seen like a star at 
the distance of a mile in the interior. Most of the 
adits admit of the passage of men and horses, with 
rails at the sides for waggons. 

The ventilation of mines is accomplished by burn- 
ing fires in some of the shafts, which are in commu- 
nication with the others, so that currents of air flow 
up one and down the others. In some cases fresh 
air is carried into the mines by streams that are 
made to flow down some of the shafts. Were this 
not done, the heat, which increases with the depth, 
would be insupportable; ventilation diminishes the 
danger from the fire-damp, for, even where Sir 
Humphry Davy's safety-lamp is used, accidents 
happen from the carelessness of the miners.' 

^ The splendid ducavery of Sir Hamphrj Davy, that fiame 
does not pass through fine wire gaoze, prevents the fatal ex- 
plosion of infiammable air. in the mines, by wLich thousands 
of lives have been lost. By means of a light enclosed in a wire- 
gauze lantern, a miner now works with safety surrounded by 
fire-damp. To the honour of the illustrious author of this 
discovery, be it observed that it was not, like that of gun- 
powder and others, the unforeseen result of chance by new 
combinations of matter, but the solution of a question based 
on scientific experiment and induction, which it required the 
genius of a philosophic mind like his to arriye at 
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The access to deep mines, as in ComMall, is by a 
series of perpendicular or slightly-inclined ladders, 
sometimes uninterrupted, but generally broken at 
intervals by resting'-places. It is computed that one- 
third of a miner's physical strength was exhausted in 
ascending and descending a deep mine : they are now 
drawn up by the steam-engine. 

The greatest depth to which man has excavated is 
nothing when compared with the radius of the earth. 
The Eselschacht mine at Kuttenberg in Bohemia, 
now inaccessible, which is 3778 feet below the sur- 
&ce, is deeper than any other mine. Its depth is 
only 150 feet less than the height of Vesuvius, and 
it is eight times greater than the height of the pyra- 
mid of Cheops, or the cathedral of Strasburg. The 
Monkwearmouth coal-mine near Sunderland descends 
to 1500 feet below the level of the sea, so that 
the barometer stands there at 31*70, which is higher 
than anywhere on the earth's surfece.* The salt- 
works of New Saltzwerk in Prussia are 2231 feet 
deep, and 1993 feet below the level of the sea. 
Mines on high ground may be very deep without 
extending to the sea-level : that of Valenciana, near 
Guanaxuato in Mexico, is 1686 feet deep, yet its 
bottom is 5960 feet above the surface of the sea ; 
and the mines in the higher Andes must be much 
more. For the same reason the rich mine of Joa- 
chimsthal in Bohemia, 2120 feet deep, has not yet 
reached that level. The fire-springs at Tseu-lieu- 

^ Supposing the barometer to be 30 inches on the level of 
the sea. 
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tsing in China are 3197 feet deep, but their relative 
depth is unknown.^ How insignificant are all the 
works of man compared with nature ! — ^A line 27,600 
feet long did not reach the bottom of the Atlantic 
Ocean. 

The metals are very profusely diflFiised over the 
earth. Few countries of any extent do not contain 
some of them. A small number occur pure, but in 
general they are found in the form of ores, in which 
the metal is chemically combined with other sub- 
stances, and the ore is often so mixed with earthy 
matter and rock that it is necessary to reduce it to a 
coarse powder in order to separate the ore, which is 
rarely more than a third or fourth part of the mass 
brought above ground. 

Gold is found in almost every country, but in 
such minute quantities that it is often not worth 
the expense of working. It is almost always in 
a native state, and in the form of crystals, grains, 
or rolled masses. Sometimes it is combined with 
silver. It is exhausted in several parts of Europe 
where it was formerly found. The united pro- 
duce of the mines in Transylvania, Hungary, the 
north-western districts of Austria, and the bed 
of the Danube, is nearly 60,000 ounces annually. 
Gold is found in small quantities in Spain, in the 
Lead-hills in Scotland, and the Wicklow mountains 
in Ireland. 

' Note to the English translation of Kosmos, by Colonel 
Sabine, on the depths below the sor&ce of the earth attained 
by man. 
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Gold abounds in Asia, especially in Siberia* The 
deposits at the foot of the Ural mountains are very 
rich. In 1826 a piece of pure gold weighing 
23 pounds was found there, along with others 
weighing three or four pounds each, together with 
the bones of elephants. All the diluvium there is 
ferruginous ; and more to the east, as already men- 
tioned, a region as large as France has lately been 
discovered with a soil rich in gold-^iust, resting on 
rocks which contain it. In 1834 the treasures in that 
part of the Altai chain called the Gold Mountains 
were discovered, forming a mountain-knot nearly as 
large as England, firom which a great quantity of 
gold has been extracted. Gold is found in Tibet, in 
the Chinese province of Yun-nan, and abundantly in 
the mountains of the Indo-Chinese peninsula, in 
Japan, and Borneo. In the latter island it occurs 
near the surface in six different places. 

Africa has long furnished a large supply to Europe. 
That part of the Kong mountains west of the meri- 
dian of Greenwich was one of the most auriferous 
regions in the world before the recent discoveries in 
California. The gold stratum lies from 20 to 25 
feet below the surface, and increases in richness 
with the depth. It is found in particles and pieces 
in a reddish sand. Most of the streams from the 
table-land bring down gold, as well those that de- 
scend to the low ground to the north, as those that 
flow to the Atlantic. On the shores of the' Red Sea 
it was found in sufficient quantity to induce the Por- 
tuguese to form a settlement there. 
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In South America the western Cordillera is poor 
in metals except in New Grenada, where the most 
westerly of the three chains of the Andes is rich 
in gold and platinum — ^a metal found only there, 
in Brazil, and on the European side of the Ural 
mountains — in alluvial deposits. The largest piece 
of platinum that has been found weighed 21 ounces. 
Gold is found in sand and gravel on the high plains 
of the Andes, on the low lands to the east of them, 
and in almost all the rivers that flow on that side. 
The whole" country between Jaen de Bracamoros 
and the Guaviare is celebrated for its metallic 
riches. Almost all the Brazilian rivers bring down 
gold ; and the mine of Gongo Soco, in the province 
of Minas Geraes, is said to yield several varieties of 
gold-ore. Central America, Mexico, and California 
are auriferous countries. The quantity of gold re- 
cently found near the surface in California is im- 
mense, greatly surpassing that of any other country.' 
A considerable quantity is found in Tenessee, the 
mountains of Georgia, and on 1000 square/ miles of 
North Carolina it occurs in grains and masses. 

A great deal of silver is raised in Europe. The 
mines of Hungary are the most productive, especially 
those in the mountains of Chemnitz. The metal- 
liferous mountains of the Erzgebirge are also very 

*■ The reader is referred for farther information on this 
subject to a very interesting article (Siberia and California), 
attributed to one of our most eminent British geologists, on 
the distribution of gold in different parts of the world, and par- 
ticularly in the Ural Mountains and California ; in the 1 74th 
Number of the Quarterly Review, September, 1850. 

VOL. I. X 
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rich, as also the mines near Christiania in Sweden. 
Silver is also found in Saxonj, Transylvania, and 
Austria. In no part of the old continent is silver in 
greater abundance than in the Ural and Altai moun- 
tains, especially in the district of Kolyvan. There 
are silver-mines in Armenia, Anatolia, Tibet, China, 
Cochin-China, and Japan. 

The richness of the Andes in silver can hardly be 
conceived, but the mines are frequently on such high 
ground that the profits are diminished by the diffi- 
culty of carriage, the expense of living in a barren 
country, sometimes destitute of water, where the 
miners suffer from the cold and snow, and especially 
the want of fuel. This is particularly the case at 
the silver-mines of Copiapo in Chile, where the 
country is utterly barren, and not a drop of water 
is to be found in a circuit of nine miles. These 
mines were discovered by a poor man in 1832, who 
hit upon a mass of silver in rooting out a tree. 
They extend over 150 square leagues. Sixteen veins 
of silver were found in the first four days, and, be- 
fore three weeks elapsed, forty more, not reckoning 
smaller ramifications. The rolled pieces which lay 
on the surface produced a large quantity of pure 
silver. A single mass weighed 5000 pounds.^ 

In Peru there are silver-mines along the whole 
range of the Andes, from Caxamarca to the confines 
of the desert of Atacama. The richest at present 
are those of Pasco, which were discovered by an 
Indian in. 1630. They have been worked without 

» Dr. Poeppig's * Travels in ChUe and Peru.* 
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interruption since the beginning of the seventeenth 
century, and seem to be still inexhaustible. The 
soil under the town of Pasco is metalliferous, the 
ores probably forming a series of beds contempora- 
neous with the strata. The richness of these beds is 
not everywhere the same, but the nests of ore are 
numerous. The mines of Potosi, 16,150 feet above 
the sea-level, are celebrated for riches, but the owners 
have to contend with all the difficulties which such a 
situation imposes. The small depth at which the 
silver lies on the high plains of the Andes, and the 
quantity of it on the surface, is probably owing, as 
has been already stated, to the greater deposition of 
the sublimed mineral from refrigeration near the 
surface. The ore in the mines at Chota is near the 
surface over an extent of half a square league, and 
the filaments of silver are sometimes even entwined 
with the roots of the grass. This mine is 13,300 
feet above the level of the sea, and even in sunmier 
the thermometer is below the freezing-point in the 
night. In the district of Huantajaya, not far from 
the shores of the Pacific, there are mines where 
masses of pure silver are found, of which one weighed 
800 pounds.* 

According to Baron Humboldt, the quantity of 
the precious metals brought to Europe between the 
discovery of America and the year 1 803 was worth 
1257 millions sterling; and the silver alone taken 
from the mines during that period would form a ball 
89 feet in diameter. The disturbed state of the South 

1 Dr. PcBppig. 

x2 
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American republics and the high price of quicksilver 
have interfered with the working of the mines. 

Lead-ore is very often combined with silver, and 
is then called Argentiferous Galena. It is one of the 
principal productions of the British mines, especially 
in the northern mining district, which occupies 400 
square miles at the junction of Northumberland, Cum- 
berland, Westmoreland, Durham, and Yorkshire. It 
comprises Alston Moor, the mountain-ridge of Cross- 
fell, and the dales of Derwent, East and West Allen- 
dale, the Wear, and Tees. There are other extensive 
mining tracts separated from this by cultivated ground. 
The principal products of this rich district are lead 
and copper. The lead-mines lie chiefly in the upper 
dales of the Tyne, Wear, and Tees, and all of it con- 
tains more or less silver, though not always enough 
to indemnify the expense of refining or separating 
the silver. The deleterious vapours resulting from 
this process are conveyed in a tube along the sur- 
face of the ground for 14 miles: and instead of 
being, as formerly, a dead loss to the proprietor, 
they are condensed in their passage, and in one in- 
stance yield metal to the annual value of 10,000/.' 
The Hudgillbum lead-mine in that district has 
yielded treasures almost unexampled in the annals of 
mining. The veins, from ten to twelve, and in some 
places even twenty feet wide, were filled with ore, 
which is entirely obtained with the pickaxe, without 
blasting. In 1821 the galena of this mine yielded 
32,000 ounces of silver. 

^ Constructed under the direction of Thomas Sopwith, Esq. 



CHAP. XV. DIFFUSION OF METALS. 309 

Lead-mines are in operation in France, but not to 
any great amount : those of the south of Spain ftir- 
nish large quantities of this metal ; also in Saxony, 
Bohemia, and Carinthia, where they are very rich. 
Lead is not very frequently found in Siberia, though 
it does occur in the Nerchinsk mining district, in the 
basin of the river Amur. It is also a production of 
China, of the peninsula beyond the Ganges, and of 
America. It is also found in Lower Peru, Mexico, 
and in California. 

Quicksilver — a. metal so important in separating 
silver from its ores, and in various arts and manufac- 
tures as well as in medicine — occurs either liquid in 
the native state, or combined with sulphur in that of 
cinnabar. It is found in the mines of Idria and some 
other places in the Austrian empire, in the Palati- 
nate on the left bank of the Rhine, and in Spain. 
The richest quicksilver mines of Europe, at the pre- 
sent day, are those of Almaden, where the quicksilver 
is found in the state of sulphuret chiefly disseminated 
in the Silurian strata. These mines were worked 
700 years before the Christian era, and as many as 
1200 tons of the metal are extracted annually. It 
occurs in China, Japan, and Ceylon, at San Onofrio 
in Mexico, and in Peru, at Guancavelica, the mines 
of which, now almost abandoned, produced, up to the 
beginning of the present century, the enormous quan- 
tity of 54,000 tons of quicksilver.^ 

Copper is of such common occurrence that it would 

* Very rich mines of quicksilver are said to have been 
recently discovered in California. 
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be vain to enumerate the localities where it is found. 
It is produced in Africa and America, in Persia, In- 
dia, China, and Japan. The Siberian mines are very 
productive both in ore and native copper. Malachite 
is the most beautiful of the ores, and the choicest spe- 
cimens come from Siberia. Almost every country 
in Europe yields copper. The mines in Sweden, 
Norway, and Germany are very productive ; and it 
forms a principal part of our own mineral wealth. 
It is raised in all the principal mining districts in 
England and Wales. In Cornwall it is very plentiful, 
and is often associated with tin. The period at which 
the Cornish mines were first worked goes far beyond 
history, or even tradition : certain, however, it is that 
the Phoenicians came to Britain for tin. Probably 
copper was also worked very early in small quan- 
tities, for its exportation was forbidden in the time of 
Henry VIII. It was only in the beginning of the 
eighteenth century that the Cornish copper-mines 
were worked with success, in consequence of the in- 
vention of an improved machine for draining them.' 

In Cornwall clay-slate rests upon granite, and is 
traversed by porphyritic dykes. The veins which 
contain copper or tin, or both, run east and west, 
and penetrate both the granite and the clay-slate. 
The non-metalliferous veins run north and south; 
and if veins in that direction do contain any metal, 
it never is tin or copper, but lead, silver, cobalt, or 
antimony, which with little exception are believed 
to be always in the clay-slate. No miner in Corn- 

^ Sir Charles Lemon, Bart 
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wall has ever seen the end or bottom of a vein ; 
their width varies from the thickness of a sheet of 
paper to 30 feet ; the average is from one to three 
feet. It rarely happens that either tin or copper 
is found nearer the surface than 80 or 100 feet. If 
tin be first discovered, it sometimes disappears after 
sinking the mine 100 feet deeper, when copper is 
found, and in some instances tin is found 1000 feet 
deep without a trace of copper ; but if copper is first 
discovered, it is very rarely succeeded by tin. Tin 
is found in rolled pieces, in horizontal beds of sand 
and gravel, and is called stream-tin. The most 
valuable tin-mines on the continent of Europe are 
those in Saxony ; it also occurs in France, Bohemia, 
and Spain. One of the richest deposits of tin known 
is in the province of Tenasserim, on the east side of 
the gulf of Martaban, in the Malayan peninsula. 
These deposits occur in several parts of that country ; 
the richest is a layer eight or ten feet thick of [sand 
and gravel, in which masses of oxide of tin are some- 
times the size of a pigeon's egg. The best of all 
comes from the island of Banca, at the extremity of 
the peninsula of Malacca ; a large portion of it is im- 
ported into Britain, and much goes to China. It is 
found in the alluvial tracts through every part of the 
island, rarely more than 25 feet below the surface. 
Great deposits occur also in the Siberian mining dis- 
trict of Nertshinsk, near the desert of the Great 
Gobi, and in Bolivia, near Oruro. 

There are comparatively few coal-mines worked 
within the tropics ; they are mostly in the tem- 
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perate zones, especially between the Arctic Circle 
and the Tropic of Cancer; and as iron, the most 
nsefol of metals, is chiefly found in the carboniferous 
strata, it follows the same distribution. In fact, the 
most productive iron-mines yet known are in the 
temperate zones. In the eastern mining district of 
Siberia, in the valley of the river Vilui, the ores are 
very rich, and very abundant in many parts of the 
Altai and Ural. In the latter the mountain of 
Blagod, at 1 534 feet above the sea, is one mass of mag- 
netic iron-ore.* Coal and iron are worked in so many 
parts of Northern China, Japan, India, and Eastern 
Asia, that it would be tedious to enumerate them. 

In Europe the richest mines of iron, like those of 
coal, lie chiefly north of the Alps. Sweden, Norway, 
Bussia, Germany, Styria, Belgium, and France, all 
contain it plentifully. In Britain many of the coal- 
fields contain subordinate beds of a rich ar^llaceous 
iron-ore, interstratified with coal, worked at the same 
time and in the same manner ; besides, there is a sub* 
stratum of limestone, which serves as a flux for melting 
the metal. The principal mines lie round Birmingham, 
in the Stafibrdshire coalfield, and the great coal-basin 
of South Wales, about Pontypool and MerthyrTydvil. 
There are extensive iron-mines in Staffordshire, Shrop- 
shire, North and South Wales, Yorkshire, Derbyshire, 
and Scotland. Altogether there are about 220 mines, 
which yield iron sufficient for our own enormous 
consumption and for exportation. These productive 
mines would have been of no avail had it not been 
* M. Erman's « Travels in Siberia.' 
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for the abundance of fuel with which the greater part 
of them in the north of England, Scotland, and Wales 
are associated — the great source of our national 
wealth, more precious than mines of gold. Most of 
the coal-mines would have been inaccessible but for 
the means which their produce affords of draining 
them at a small expense. A bushel of coals, which 
costs only a few pence, in the tonace of a steam- 
engine generates a power which in a few minutes 
will raise 20,000 gallons of water from a depth of 
360 feet — an effect which could not be accomplished 
in a shorter time than a whole day by the continuous 
labour of twenty men working with the common 
pump. Yet this circumstance, so fax ficom lessening 
the demand for human labour, has caused a greater 
number of men to be employed in the mines.' 

The coal strata lie in basins, dipping from the 
sides towards the centre, which is often at a vast 
depth below the sur&ce of the ground. The centre 
of the Liege coal-basin is 21,358 feet, or 3^ geogra- 
phical miles deep, which b easily estimated from the 
dip, or inclination, of the strata at the edges, and the 
extent of the basin. The coal lies in strata of small 
thickness and great extent. It varies in thickness 
from 3 to 9 feet, though in some instances several 
layers come together, and then it is 20 and even 
30 feet thick ; but these layers are interrupted by 
frequent dislocations, which raise the coal-seam 
towards the surface. These fissures, which divide 

' In 1841 there were 196,921 persons employed in the 
mines of Great Britain and Ireland. 
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the coalfield into insulated masses, are filled with 
clay, so that an accumulation of water takes place, 
which must be pumped up. 

There are three immense coalfields in England. 
The first lies north of the Trent, and occupies an 
area of 360 square miles ; and although the quantity of 
coal annually raised in Northumberland and Durham 
amounts to upwards of three millions of tons, there 
is enough to last 1000 years. Londqn is chiefly 
supplied from. it. The second or central coalfield, 
which includes Leicester, Worcester, Stafford, and 
Shropshire, has an area of 1495 square miles, and 
supplies the manufactories round it, and the midland 
counties south and east of Derbyshire. The third or 
western coalfield includes South Wales, Gloucester- 
shire, and Somersetshire. The coalfield of South 
Wales alone is 100 miles long, and 18 or 20 broad. 
The Workington and Whitehaven coal-mines extend 
a mile under the sea ; several shafts in the latter are 
100 fathoms deep ; and it is one of the finest in Eng- 
land for extent and thickness of strata, some of the 
seams being nine feet thick. 

The Scotch coalfield occupies the great central 
low land of Scotland, lying between the southern high 
lands and the Highland mountains ; the whole of that 
wide tract is occupied by it, besides which there 
are others of less extent. Coal has been found 
in seventeen counties in Ireland, but the island 
contains only four principal coal districts— Leinster, 
Munster, Connaught, and Ulster. Thus there is 
coal enough in the British islands to last some thou- 
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sands of years ; and were it exhausted, our friends 
across the Atlantic have enough to supply the world 
for ages uncountable. Moreover, if science con- 
tinues to advance at the rate it has lately done, a 
substitute for coal will probably be discovered before 
our own mines are worked out.^ 

^ Since the second edition of this book was published, it 
seems probable that water may one day supersede ooal in sup- 
plying light and heat ; for, with a small machine of less than 
the three-hundredth part of a single horse power, Mr. Payne, of 
New York, has obtained, by the decomposition of water, 200 
cubic feet of hydrogen and 100 of oxygen gas in one hour; 
yielding heat equal to that from 2000 cubic feet of coal gas, and 
light during ten hours equal to that of a hundred common lamps. 

In ihe year 1829 the value of the mineral produce of 
Europe, including Asiatic Russia, amounted to — 

Gold and Silver . . . £1,943,000 
Other metals .... 28,519,000 

Salts 7,640,000 

Ck)mbustibies .... 18,050,000 

Total ... £ 56,148,000 
England contributed more than half this amount, namely, — 

Silver [£28,500 

Copper 1,369,000 

Iron 11,292,000 

Lead 760,000 

Tin 536,000 

Salts 756,250 

Vitriol 33,600 

Alum 33,000 

Coal 13,000,000 

Total. . . £28,716,750 
—nearly £29,000,000 sterling.— John Taylor, Esq., on the 
Cornish Mines. 

At present there are nearly 40,000,000 of tons of coals con- 
sumed in Great Britain annually, besides the quantity exported 
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The carboniferous strata are enormously developed 
in the States of North America. The Appalachian 

to oar colonies and to foreign countries, amounting to nearly 
2,410,000 of tons. 10,000,000 of tons are consumed in the 
working ef iron alone. Between 500,000 and 600,000 tons 
are used in making gas. 

The iron made in Britain in 1848 amounted to 2,093,736 
tons. Iron is now applied to many uses instead of timber, 
especially in ship-building : between the years 1830 and 1847, 
1 50 iron vessels were launched in Britain. 25 of the steam- 
ships of the East India Company are of iron. 

The produce of our copper-mines has increased threefold 
within the last 60 years, and now reaches 15,000 tons of pure 
metal. The quantity of tin has also increased from our own 
mines to 4180 tons in 1848, and also from the extensive im- 
portation of that metal from Banca, where the country yielding 
stream-tin extends from 7° N. lat. to 3° S. lat. The produce 
from the latter country imported into Great Britain in 1849 
amounted to 1781 tons of pure metal.— ' Progress of the 
Nation, in its Social and Commercial Belations, since the 
Beginning of the Nineteenth Century,' by G. R. Porter, Esq., 
new edition, 1851. 

In France there are 62 coal mines, which yielded 3,410,200 
tons in 1841, and in 1838 the 12 iron districts in that country 
yielded to the value of 4,975,424/. 

The British coal and metal imported into France amounted 
to 1,222,228/.— Progress of the Nation. 

Belgium is next in importance to England as a coal pro- 
ducing country. In Britain the coalfields occupy one-twentieth 
part of the area of the country — in Belgium one twenty-second 
part — in France one two hundred and tenth part of its area. 

The quantity of coal raised in one year is, according to 
* The Statistics of Germany,' by R. Valpy, Esq.— 

In Britain • • . 34,700,000 tons 

Belgium . . . 4,000,000 

France • . . 3,783,000 

Germany. • • 3,000,000 
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coalfield extends without interruption 720 miles, 
with a maximum breadth of 280 miles, from the 
northern border of Pennsylvania to near Huntsville, 
in Alabama, occupying an area of 63,000 square 
miles. It is intersected by three great navigable 
rivers — the Monogahela, the Alleghany, and the 
Ohi() — ^which expose to view the seams of coal on 
their banks. The Pittsburg seam, 10 feet thick, 
exposed on the banks of the Monogahela, extends, 
horizontally, 225 miles in length and 100 in breadth, 
and covers an area of 14,000 square miles, so that 
this seam of coal may be worked for ages almost on 
the surface, and in many places literally so. Indeed, 
the &cility is so great, that it is more profitable to 
convey the coal by water to New Orleans, 1100 miles 
distant, than to cut down the trees with which the 
country is covered for fuel, and which may be had 
for the expense of felling. The coal is bituminous, 
sindlar to the greater part of the British coal ; forty 
miles to the east, however, among the ridges of the 
Appalachian chain, there is an extensive outlying 
member of the great coalfield, which yields anthra- 
cite, a species of coal which has the advantage of 
burning without smoke. 

In the western States, the Illinois coalfield, 
which occupies part of Illinois, Indiana, and Ken- 
tucky, is as large as England, and consists of 
horizontal strata, with numerous seams of rich bitu- 
minous coal. There is a vast coalfield also in 
Michigan. Large areas in New Brunswick and 
Nova Scotia abound in coal. Iron is worked in 
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many parts of the United States, from Connecticut 
to South Carolina.^ 

The tropical regions of the globe have been so 
little explored that no idea can be formed of the 
quantity of coal or iron they contain ; but as iron is 
so universal, it is probable that coal is not wanting. 
It is found in Formosa. Both abound in Borneo, 
and in various parts of tropical Africa and America. 
There is comparatively so little land in the southern 
temperate zone, that the mineral produce must be 
more limited than in the northern, yet New Holland, 
Van Diemen's Land, and New Zealand are rich in 
coa] and iron. 

Arsenic, used in the arts and manufactures, is 
generally found combined with other metals in many 
countries as well as our own. Manganese, zinc, 
bismuth, and antimony are raised to a considerable 
amount. As the qualities of the greater part of the 
more rare metals are little known, they have hitherto 
been interesting chiefly to the mineralogist. 

The mines of rock-salt in Cheshire seem to be in- 
exhaustible. Enormous deposits of salt extend 600 
miles on each side of the Carpathian moimtains, and 
throughout wide districts in Austria, Gallicia, and 
Spain. It would not be easy to enumerate the places 
in Asia where rock-salt has been found. Armenia, 
Syria, and extensive tracts in the Punjab abound in 
it, also China and the Ural district ; and the Andes 
contain vast deposits of rock-salt, some at great heights. 

> Sir Charles Lyell's * Travels in the United States of North 
America/ • 
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Volcanic countries in both continents yield sul- 
phur. Sicily, where it is found in the tertiary marine 
strata, unconnected with the volcanic district, is the 
magazine which supplies the greater part of the 
manufactures of Europe. It is often found beauti- 
fully crystallized. Asphalt, nitre, alum, and naphtha 
are found in various parts of Europe and Asia, and 
natron is procured from small lakes in an oasis on the 
west of the Valley of the Nile. 

The difiiision of precious stones is very limited. 
Diamonds are mostly found in a soil of sand and 
gravel, and in the beds of riveis. Brazil furnishes 
most of the diamonds in commerce ; they are the pro- 
duce of tracts on each side of the Sierra Espenha9o, 
and of a district watered by some of the affluents of 
the Rio San Francisco. During the century ending 
in 1822, diamonds were collected in Brazil to the 
value of three millions sterling, one of which weighed 
1 38^ carats. The celebrated mines of Golconda have 
produced many splendid diamonds: they are also 
found in Borneo, which produced one weighing 367 
carats, valued at 269,378/. The eastern parts of the 
Thian-Tchan, on the great platform of Asia, and a 
wide district of the Ural Mountains, yield dia- 
monds. 

The ruby and sapphire, whi& have the same 
crystalline form, are found in Ceylon, in the gravel 
of streams. The rubies at Gharan, near to the 
river Oxus, are found imbedded in limestone. The 
gravel of rivulets in the Birman empire contains 
the oriental, star, and opalescent rubies. The 
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spinelle also occurs in that country in a district five 
days' journey from Ava. The Hungarian rubies are 
of inferior value. The blue, green, yellow, and 
white sapphires are the produce of the Birman em- 
pire, and the spinelle is not uncommon in Brazil. 

The finest emeralds come from veins in a blue 
slate, of the age of our lower chalk strata, in the 
valley of Muso, in New Granada.^ Beryls are found 
in Brazil, and in the old mines in Mount Zebarah, in 
Upper Egypt. Those of Hungary and of the Heu- 
bach Valley, near Saltzburg, are very inferior in 
colour and quality. 

Mexico, Hungary, and Bohemia yield the finest 
opals ; the most esteemed are opaque, of a pale 
brown, and shine with the most brilliant iridescence ; 
some are white, transparent, or semi-transparent, and 
radiant in colours. The most beautiful garnets come 
from Bohemia and Hungary ; they are found in the 
Hartz Mountains, Ceylon, and many other localities. 
The turquoise is a Persian gem, of which there are 
two varieties ; one is supposed to be the enamel of 
the tooth of a fossilized mastodon, the other a mineral ; 
it is also found in Tibet and in the Belor-Tagh in 
Badakshan, which is the country of the lapis lazuli, 
mined by heating the rock, and then throwing cold 
water upon it. This beautiful mineral is also found 
in several places of the Hindoo Coosh, in the hills of 

^ This curious geological fact has been recently established 
by the discoveries of Professor Lewy, who has sent to Paris 
specimens in which crystals of emerald and green-sand 
fossils are imbedded. — ^Dec. 1850. 
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Istalif north of Cabool, in Tibet, and in the Baikal 
mountains in Siberia. 

The cat's-eye is peculiar to Ceylon ; the king of 
Kandy had one two inches broad. Topaz, beryl, 
and amethyst are of very common occurrence, espe- 
cially in Brazil, Siberia, and other places. They are 
little valued, and scarcely accounted gems. Agates 
are so beautiful on the table-land of Tibet, and in 
some parts of the desert of the Great Gobi, that they 
form a considerable article of commerce in China ; 
and some are brought to Rome, where they are cut 
into cameos and intaglios. But the greater part of 
the agates, cornelians, and chalcedonies used in 
Europe are found in the trap-rocks of Oberstein, in 
the Palatinate. 

Thus, by her unseen ministers, electricity and 
reciprocal action, the great artificer Nature has 
adorned the depths of the earth and the heart of the 
mountains with her most admirable works, filling the 
veins with metals, and building the atoms of matter, 
with the most elegant and delicate symmetry, into 
innumerable crystalline forms of inimitable grace 
and beauty. The calm and still exterior of the earth 
gives no indication of the activity that prevails in 
its bosom, where treasures are preparing to enrich 
future generations of man. Gold will still be sought 
for in the deep mine, and the diamond will be 
gathered among the debris of the mountains,^ while 
time endures. 
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CHAPTER XVI. 

The Ocean — its Size, Colour, Pressure, and Saltness — Tides — 
Waves — their Height and Force — Currents — their Effect on 
Voyages — Temperature — The Stratum of Constant Tempe- 
rature — Line of Maximum Temperature — North and South 
Polar Ice — Inland Seas. 

The ocean, which fills a deep cavity in the globe, 
and covers three-fourths of its surface, is so un- 
equally distributed that there is three times more 
land in the northern than in the southern hemisphere. 
The torrid zone is chiefly occupied by sea, and only 
one twenty-seventh part of the land on one side of 
the earth has land opposite to it on the other. The 
form assumed by this immense mass of water is that 
of a spheroid, flattened at the poles ; and as its mean 
level is nearly the same, for anything we know to 
the contrary, it serves as a base to which all heights 
of land are referred. 

The bed of the ocean, like that of the land, of 
which it is the continuation, is diversified by plains 
and mountains, table-lands and valleys, sometimes 
barren, sometimes covered with marine vegetation, 
and teeming with life. Now it sinks into depths 
which the sounding-line has never fathomed, now it 
appears in chains of islands, or rises near to the sur- 
face in hidden reefs and shoals, perilous to the 
mariner. Springs of fresh water rise from the bot- 
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torn, volcanos eject their lavas and scoriae, and 
earthquakes trouble the deep waters. 

The ocean is continually receiving the spoils of 
the land, and from that cause would constantly be 
decreasing in depth, and, as the quantity of water is 
always the same, its superficial extent would increase. 
There are, however, counteracting causes to check 
this tendency : the secular elevation of the land over 
extensive tracts in many parts of the world is one of 
the most important. Volcanos, coral islands, and 
barrier-ree& show that great changes of level are 
constantly taking place in the bed of the ocean itself 
— that symmetrical bands of subsidence and elevation 
extend alternately over an area equal to a hemisphere, 
from which it may. be concluded that the balance is 
always maintained between the sea and land, although 
the distribution may vary in the lapse of time. 

The Pacific, or Great Ocean, exceeds in superficies 
all the dry land on the globe. It has an area of 50 
millions of square miles ; including the Indian Ocean, 
its area is nearly 70 millions ; and its breadth from 
Peru to the coast of Africa is 16,000 miles. Its 
length is less than the Atlantic, as it only commu- 
nicates with the Arctic Ocean by Behring's Straits, 
whereas the Atlantic, as far as we know, stretches 
from pole to pole. 

The continent of Australia occupies a compara- 
tively small portion of the Pacific, while innumerable 
islands stud its surface many degrees on either side 
of the equator, of which a great number are volcanic, 
showing that its bed has been, and indeed actually 

T 2 
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is, the theatre of violent igneous eruptions. So g^eat 
is its depth, that a line five miles long has not reached 
the bottom in many places ; yet as the whole mass 
of the ocean counts for little in the total amount of 
terrestrial gravitation, its mean depth is but a small 
fraction of the radius of the globe. 

The bed of the Atlantic is a long deep valley, with 
few mountains, or at least but few that raise their 
sunmiits as islands above its sur&ce. Its greatest 
breadth, including the Gulf of Mexico, is 5000 
miles, and its superficial extent is about 25 millions 
of square miles. This sea is exceedingly deep : in 
27^ 2& S. latitude and 17° 29' W. longitude Sir James 
Boss found the depth to be 14,550 feet ; about 450 
miles west from the Cape of Good Hope it was 16,062 
feet, or 332 feet more than the height of Mont Blanc ; 
and 900 miles west from St. Helena a line of 27,600 
feet did not reach the bottom, a depth which is equal 
to the height of some of the most elevated peaks of 
the Himalaya; but there is reason to believe that 
many parts of the ocean are still deeper.^ A great 
part of the German Ocean is only 93 feet deep, 
though on the Norwegian side, where the coast is 
bold, the depth is 190 fathoms. 

Immense sandbanks often project from the land, 
which rise from great depths to within a few fathoms 

* The American papers recently (Nov. 8, 1850) have given 
an official report of a naval officer sent to discover the 
existence of the False Bermudas, in which it is stated that 
bottom was found, north of the real Bermudas, at the enor- 
mous depth of six statute miles, or 31,500 feet 
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of the surface. Of these, the Agulhas Banks, off the 
Cape of Good Hope, are amongst the most remarkable ; 
those of Newfoimdland are still greater in extent : 
they consist of a double sandbank, which is supposed 
to reach to the north of Scotland. The Dogger Bank, 
in the North Sea, and many others, are well known. 
According to Mr. Stevenson, one-fifth of the German 
Ocean is occupied by sandbanks, whose average 
height is 78 feet, an area equal to about one-third of 
Great Britain. Currents are sometimes deflected 
from their course by sandbanks whose tops do not 
come within 50 or even 100 feet of the surface. 
Some on the coast of Norway are surrounded by 
such deep water that they must be submarine table- 
lands. All are the resort of fish. 

The pressure at great depths is enormous. In 
the Arctic Ocean, where the specific gravity of 
the water is lessened, on accoimt of the greater 
proportion of fresh water produced by the melting 
of the ice, the pressure at the depth of a mile 
and a quarter is 2809 pounds on a square inch of 
surface; this was confirmed by Captain Scoresby, 
who says, in his * Arctic Voyages,' that the wood of 
a boat suddenly dragged to a great depth by a whale 
was found, when drawn up, so saturated with water 
forced into its pores, that it sank in water like a 
stone for a year afterwards. Even sea-water is re- 
duced in bulk from 20 to 19 solid inches at the 
depth of 20 miles. The compression that a whale can 
endure is wonderful. Many species of fish are capable 
of sustaining great pressure, as well as sudden changes 
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of pressure. Divers in the pearl-fisheries exert 
great muscular strength, but man cannot bear the 
increased pressure at great depths, because his lungs 
are full of air, nor can he endure the diminution of 
it at great altitudes above the earth. 

The depth to which the sun's light penetrates the 
ocean depends upon the transparency of the water, 
and cannot be less than twice the depth to which a 
person can see from the surface. In parts of the 
Arctic Ocean shells are distinctly seen at the depth 
of 80 fathoms ; and among the West India islands, 
in 80 &thoms water, the bed of the sea is as clear 
as if seen in air ; shells, corals, and sea- weeds of 
every hue display the tints of the rainbow. 

The purest sprmg is not more limpid than the 
water of the ocean ; it absorbs all the prismatic 
colours, except that of ultramarine, which being 
reflected in every direction, imparts a hue approach- 
ing the azure of the sky. The colour of the sea 
varies with every gleam of sunshine or passing cloud, 
although its true tint is always the same when seen 
sheltered from atmospheric influence. The reflec- 
tion of a boat on the shady side is often of the 
clearest blue, while the sur&ce of the water exposed 
to the sun is bright as burnished gold. The waters of 
the ocean also derive their colour from animalcules of 
the infusorial kind, vegetable substances, and minute 
particles of matter. It is white in the Gulf of 
Guinea, black round the Maldives; ofl* California 
the Vermilion Sea is so called on account of the 
red colour of the infusoria it contains ; the same red 
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colour was observed by Magellan near the mouth of 
the river Plate. The Persian Gulf is called the 
Green Sea by eastern geographers, and there is a strip 
of green water off the Arabian coast so distinct that 
a ship has been seen in green and blue water at the 
same time. Bapid transitions take place in the 
Arctic Sea, from ultramarine to olive-green, from 
purity to opacity. These appearances are not de- 
lusive, but constant as to place and colour; the 
green is produced by myriads of minute insects, 
which devour one another and are a prey of larger 
animals. The colour of clear shallow water depends 
upon that of its bed ; over chalk or white sand it is 
apple-green, over yellow sand dark-green, brown or 
black over dark ground, and grey over mud. 

The sea is supposed to have acquired its saline 
principle when the globe was in the act of subsiding 
from a gaseous state. The density of sea-water 
depends upon the quantity of saline matter it contains : 
the proportion is generally a little above 3 per cent., 
though it varies in different places ; the ocean con- 
tains more salt in the southern than in the northern 
hemisphere, the Atlantic more than the Pacific. 
The greatest proportion of salt in the Pacific is in 
the parallels of 22° N. lat. and 17^ S. lat. ; near the 
equator it is less, and in the Polar Seas it is least, 
from the melting of the ice. The saltness varies 
with the seasons in these regions, and the fresh 
water, being lightest, is uppermost. Rain makes the 
surface of the sea fresher than the interior parts, 
and the influx of rivers renders the ocean less salt at 
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their estuaries; the AtlaDtic is brackish 300 miles 
from the mouth of the Amazons. Deep seas are 
more saline than those that are shallow, and inland 
seas communicating with the ocean are less salt, 
from the rivers that flow into them ; to this, how- 
ever, the Mediterranean is an exception, occasioned 
by the great evaporation, and the influx of salt 
currents from the Atlantic. The water in the 
Straits of Gibraltar at the depth of 670 fathoms is 
four times as salt as that at the surface.' 

Fresh water freezes at the temperature of 32° of 
Fahrenheit ; the point of congelation of salt water 
is much lower. As the specific gravity of the water 
of the Greenland Sea is about 1*02664, it does not 
freeze till its temperature is reduced to 28i° of 
Fahrenheit, so that the saline principle preserves the 
sea in a liquid state to a much higher latitude than 
if it had been fresh, while it is better suited for navi- 
gation by its greater buoyancy. The health^lness 
of the sea is ascribed to the mixing of the water by 
tides and currents which prevents the accumulation 
of putrescent matter. 

Besides its saline ingredients, the sea contains 
bromine and iodine in very minute quantities, and, 
no doubt, portions of other substances too small to 
be detected by chemical analysis,^ since it has con- 

^ This anomalous result, ^ven on the authority of Dr. 
WoUaston, has not been confirmed by the recent analysis 
of -water taken near the Straits by M. Coupvent de Bois, and 
examined by the eminent chemist, M. Barral. 

■ It has been recently stated by a very learned chemist, M. 
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stantly received the debris of the land and all its 
organised matter. 

Raised by the moon and modified by the sun, 
the area of the ocean is elevated into great tidal 
vraves which keep time with the attractions of these 
luminaries at each return to the upper and lower 
meridian. The water under the moon is drawn from 
the earth by her attraction, at the same time that she 
draws the earth from the water diametrically opposite 
to her, in both cases producing a tide of nearly equal 
height. The height to which the tides rise depends 
upon the relative positions of the sun and moon, 
upon their declination and distance from the earth, 
but much more upon local circumstances. The spring 
tides happen at new and full moon, consequently, 
twice in each lunar month, because in both cases the 
sun and moon are in the same meridian ; for when 
the moon is new they are in conjunction, and when 
she is full they are in opposition, and in each of 
these positions their attraction is combined to raise 
the water to its greatest height ; while, on the con- 
trary, the neap or lowest tides happen when the moon 
IS in quadrature, or 90^ distant from the sun, for 
then they counteract each other's attraction to a 
certain degree. 

The tides ordinarily happen twice in 24 hours, 
because the rotation of the globe brings the same 
point of the ocean twice under the meridian of the 
moon ; but peculiar local circumstances sometimes 

Malaguti, that sea water contained silver m very minute 
portions. — ' Comptes Rendos/ 1849-50. 
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affect the tides, so as to produce only one tide in 24 
hours, while on the other hand there have been 
known three and even four tides in the same space 
of time. 

As the earth revolves, a succession of tides follow 
one another, and are diffused over the Pacific, Indian, 
and Atlantic Oceans, giving birth to the tides which 
wash the shores of the vast continents and islands which 
rise above their sur£ices ; but in what manner these 
marginal tides branch off from the parent wave, 
science has not yet determined : we know only their 
course along each shore, but are unable to connect 
these curves with the great ridge of the tidal wave. 

In the Atlantic the marginal wave travels towards 
the north, and impinges upon the coasts of North 
America and of Europe. In the Indian Ocean it 
also pursues a northerly course, and finally washes 
the shores of Hindostan, the Bay of Bengal, and 
the Arabian Gulf ; while in the Pacific, on the con- 
trary, the waves diverge from the equator towards 
the poles — ^but in all they partake also of the westerly 
course of the moon. 

Although such are the directions in which the 
tides unquestionably proceed along the shores of 
those seas, yet observations at islands in the open 
sea and towards the centres of the oceans con- 
tradict the idea of corresponding progressive waves 
throughout the entire area of those seas. 

Upon the coasts of Britain and New Brunswick 
the tides are high, from the local circumstances of 
the coast and bottom of the sea ; while in the centre 
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of the ocean, where they are due to the action of the 
sun and moon only, they are remarkably small. The 
spring-tides rise more than 40 feet at Bristol, and in 
the Bay of Fundy, in Nova Scotia, they 3ise upwards 
of 50 feet ; the general height in the North Atlantic 
is 10 or 12 feet, but in the open and deep sea they 
are less ; and at St. Helena they are not more than 
3 feet, whilst among the islands in the Pacific they 
are scarcely perceptible. 

The mean heigbt of the tides will be increased by 
a very small quantity for ages to come, in conse- 
quence of the decrease in the mean distance of the 
moon from the earth ; the contrary effect will take 
place after that period has elapsed, and the moon's 
mean distance begins to increase again, which it will 
continue to do for many ages. Thus, the mean dis* 
tance of the moon, and the consequent minute in- 
crease in the height of the tides, will oscillate be- 
tween fixed limits for ever. ^ 

The tidal wave extends to the bottom of the ocean, 
and moves uniformly and with great speed in very 
deep water, variably and slow in shallow water ; the 
time of propagation depends on the depth of the 
water as well as on the nature and form of the shores. 
Its velocity varies inversely as the square of the 
depth — a. law which theoretically afiPords the means of 
ascertaining the proportionate depth of the sea in 
difiTerent parts ; it is one of the great constants of 

^ For the reason of this secular variation in the Moon's 
distance, see page 42 of ' The Connexion of the Physical 
Sciences.' 
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nature, and is to fluids what the pendulum is to solids 
— a connecting link between time and force. 

The great oceanic wave that twice a-day brings 
the tides to our shores, has occupied a day and a half 
in travelling from the place where it was generated. 
The wave first impinges on the west coast of Ire- 
land and England, and then passes round the north 
of Scotland, up the North Sea, and enters the 
Thames, having made the tour of Great Britain in 
about 18 hours. ^ 

At the equator the tide-wave follows the moon at 
the rate of 1000 miles an hour ; it moves very slowly 
in the northern seas on account of the shallowness of 
the water ; but the tides are so retarded by the form 
of the coasts and irregularities of the bottom of the 
sea, that a tide is sometimes impeded by an obstacle 
till a second tide reaches the same point by a differ- 
ent course, and the water rises to double the height 
it would otherwise have attained. A complete ex- 
tinction of the tide takes place when a high water 
interferes in the same manner with a low water, as 
in the centre of the German Ocean — a, circumstance 
predicted by theory, and confirmed by Captain 
Hewett, who was not aware that such an interference 
existed. When two unequal tides of contrary phases 
meet, the greater overpowers the lesser, and the re- 
sulting height is equal to their difference; such 
varieties occur chiefly in channels among islands and 
at the estuaries of rivers. When the tide flows sud- 

^ For illustrations of the course of the tidal waves, see 
plates in * Johnston's Physical Atlas,' in folio. 
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denly up a river encumbered with shoals, it checks 
the descent of the stream : the water spreads over the 
sands, and a high crested wave, called a bore, is 
driven with force up the channel. This occurs in the 
Ganges ; in the Amazon, at the equinoxes, where, 
during three successive days, five of these destructive 
waves, from 12 to 15 feet high, follow one another 
up that river daily ; and in a lesser degree in some of 
our own rivers. 

There may be some small flow of stream with the 
oceanic tide ; but that does not necessarily follow, 
since the tide in the open ocean is merely an alter- 
nate rise and fall of the surface ; so that the wave, 
not the stream, follows the moon. A bird resting 
on the sea is not carried forward as the waves rise 
and &11 ; indeed, if so heavy a body as water were to 
move at the rate of 1000 miles in an hour, it would 
cause universal destruction, since in the most violent 
hurricanes the velocity of the wind hardly exceeds 
100 miles an hour. 

During the passage of the great tidal wave in 
deep water, the particles of the fluid glide for the 
moment over each other into a new arrangement, 
and then retire to their places ; but this motion is 
extremely limited and momentary. Over shallows, 
however, and near the land, both the water and the 
waves advance during the flow of the tide, and roll 
on the beach.^ 

^ Every undulating motion consists of two distinct things — 
an advancing form and a molecular movement. The motion 
of each particle is in an ellipse lying wholly in the vertical 
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The friction of the wind combines with the tides 
in agitating the surface of the ocean, and, according 
to the theory of undulations, each produces its effect 
independently of the other ; wind, however, not only 
raises waves, but causes a transfer of superficial water 
also. Attraction between the particles of air and 
water, as well as the pressure of the atmosphere, 
brings its lower stratum into adhesive contact with 
the sur&ce of the sea. If the motion of the wind be 
parallel to the surface, there will still be friction, but 
the water will be smooth as a mirror ; but if it be 
inclined, in however small a degree, a ripple will 
appear. The friction raises a minute wave, whose 
elevation protects the water beyond it from the wind, 
which consequently impinges on the surface at a 
small distance beyond ; thus, each impulse, combining 
with the other, produces an undulation which conti- 
nually advances. 

Those beauti&l silvery streaks on the surface of 
a tranquil sea, called cats'-paws l)y sailors, are owing 
to a partial deviation of the wind from a horizontal 
direction. The resistance of the, water increases 
with the strength and inclination of the wind. The 
agitation at first extends little below the surface, 
but in long-continued gales even the deep water is 
troubled : the billows rise higher and higher, and, as 
the surface of the sea is driven before the wind, their 
" monstrous heads," impelled beyond the perpen- 

plane, so that, after the xnoxnentary disturbance doriog the 
passage of the wave, they return to their places again. — 
'Theory of Waves,* by J, Scott Russell, Esq. 
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diciilar, fitU in wreaths of foam. S<Hnetimes several 
waves overtake ooe another^ and £>nn a soblime and 
awful sea. The highest waves known are those 
which occur during a north-west gale off the Cape 
of Grood Hope, aptly called by the ancioit Portu- 
guese navigators the Cape of Storms : Cape Horn 
also seems to be the abode of the tempest The 
sublimity of the scene, united to the threatened 
danger, naturally leads to an over estimate of the 
magnitude of the waves, which appear to rise moun- 
tains high, as they are proverbially said to do : there 
is, however, reason to doubt if the highest waves off 
the Cape of Good Hope exceed 40 feet from the 
hollow trough to the summit/ The waves are short 
and abrupt in small shallow seas, and on that account 
are more dangerous than the long rolling billows of 
the wide ocean. 

^^ The sea-shore after a storm presents a scene of 
infinite grandeur. It e3Lhibits the expenditure of 
gigantic force, which impresses the mind with the 
presence of elemental power as sublime as the water- 
fell or the thunder. Long before the waves reach 
the shore they may be said to feel the bottom as the 
water becomes shallower, for they increase in height, 
but diminish in length. Finally the wave becomes 
higher, more pointed, assumes a form of unstable 
equilibrium, totters, becomes crested with foam, 

^ Dr. Scoresby's late Observations in the Atlantic, made 
with greater care than had been hitherto employed, appear 
to confirm this result— Proceedings of British Association, 
1850 ; in ' Athensemn,' August, 1850. 
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breaks with great violence, and, continuing to break, 
is gradually lessened in bulk till it ends in a fringed 
margin."^ 

The waves raised by the wind are altogether inde- 
pendent of the tidal waves ; each maintains its un- 
disturbed course ; and as the inequalities of the coasts 
reflect them in all directions, they modify those they 
encounter and offer new resistance to the wind, so 
that there may be three or four systems or series 
of coexisting waves, all going in different directions, 
while the individual waves of each maintain their 
parallelism. 

The undulation called a ground-swell, occasioned 
by the continuance of a heavy gale, is totally dif- 
ferent from the tossing of the billows, which is con- 
fined to the area vexed by the wind ; whereas the 
ground-swell is rapidly transmitted through the 
ocean to regions far beyond the direct influence of 
the gale that raised it, and it continues to heave the 
smooth and glassy surface of the deep long after the 
wind and the waves are at rest. In the South 
PfLcific, billows which must have travelled 1000 
miles against the trade^wind from the seat of the 
storm, expend their fury on the lee side of the many 
coral islands which bedeck that sunny sea.^ Thus a 
swell sometimes comes from a quarter in direct oppo- 
sition to the wind, and occasionally from various 
points of the compass at the same time, producing a 
vast commotion even in a dead calm, without ruffling 

* J. Scott Rassell, Esq., ou Waves. 

* Beechey's Voyage to the Pacific 
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the surface. They are the heralds that point out to 
the mariner the distant region where the tempest has 
howled, and not unfrequently they are the harbingers 
of its approach. At the margin of the polar ice, in 
addition to other dangers, there is generally a swell 
which would be very formidable to the mariner in 
thick weather, did not the loud grinding noise of 
the ice warn him of his approach. 

Heavy swelb are propagated through the ocean 
tUl they gradually subside from the friction of the 
water, or till the undulation is checked by the re- 
sitsance of land, when they roll in surf to the shore, 
or dash in spray and foam over the rocks. The 
rollers at the Cape de Verde Islands are seen at a 
great distance approaching like mountains. When 
a gale is added to a ground-swell the commotion is 
great and the force of the surge tremendous, tossing 
huge masses of rock and shaking the cliffs to their 
foundations. During heavy gales on the coast of 
Madras the surf breaks in nine fiithoms water at the 
distance of four and even four and a half miled from 
the shore. The violence of the tempest is sometimes 
80 intense as to quell the billows and scatter its 
surface in a heavy shower called by sailors spoon- 
drift. On such occasions saline particles have im- 
pregnated the air to the distance of fifty miles inland. 

Tk3 force of the waves in gales of wind is tre- 
mendous; from experiments made by Mr. Steven- 
son, civil engineer, on the west coast of Scotland, 
exposed to the whole fury of the Atlantic, it appears 
that the average pressure of the waves during the 

VOL. I, z 
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summer months was equal to 611 pounds we^ht on 
a square foot of surface, wHile in winter it was 2086 
pounds, or three times as great. During the storm 
that took place on the 9th of March, 1845, it 
amounted to 6083 pounds. Now as the pressure of 
a wave 20 feet high not in motion is only about half 
a ton on a square foot, it shows how much of their 
force waves owe to their velocity. The rolling 
breakers on the cliffs on the west coast of Ireland 
are magnificent: Lord Adare measured some the 
spray of which rose as high as 150 feet. 

In the Isle of Man a block which weighed about 
10 stone was lifted from its place and carried inland 
during a north-westerly gale ; and in the Hebrides 
a block of 42 tons weight was moved several feet by 
the force of the waves. The Bell Rock lighthouse 
in the German Ocean, though 112 feet high, is lite- 
rally buried in foam and spray to the very top during 
ground-swells when there is no wind. On the 20th 
of November, 1827, the spray rose 117 feet, so that 
the pressure was computed by Mr. Stevenson to be 
nearly three tons on a square foot. 

The effect of a gale descends to a comparatively 
small distance below the surface ; the sea is probably 
tranquil at the depth of 200 or 300 feet ; were it 
not so, the water would be turbid and shellfish would 
be destroyed. Anything that diminishes the friction 
of the wind smooths the surface of the sea — for ex- 
ample, oil or a small stream of packed ice, which 
suppresses even a swell. When the air is moist, its 
attraction for water is diminished, and consequently 
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SO is the friction ; hence the sea is not so rough in 
rainy as in dry weather. 

Currents of various extent, magnitude, and velo- 
city disturb the tranquillity of the ocean ; some of 
them depend upon circumstances permanent as the 
globe itself, others on evex-varying causes. Constant 
currents are produced by the combined action of the 
rotation of the earth, the heat of the sun, and the 
trade- winds ; periodical currents are occasioned by 
tides, monsoons, and other long-continued winds; 
temporary currents arise from the tides, melting ice, 
and from every gale of some duration. A perpetual 
circulation is kept up in the waters of the main by 
these vast marine streams ; they are sometimes 
superficial and sometimes submarine, according as 
their density is greater or less than that of the sur- 
rounding sea. 

The exchange of water between the poles and 
the equator affects the great currents of the ocean. 
Although these depend upon the same causes as 
the trade-winds, they differ essentially in this re- 
spect — that whereas the atmosphere is heated 
from below by its contact with the earth, and 
transmits the heat to the strata above, the sea is 
heated at its surface by the direct rays of the sun, 
which diminish the specific gravity of the upper 
strata, especially between the tropics, and also occa- 
sion strong and rapid evaporation, both of which 
causes disturb the equilibrium of the ocean. The 
rotation of the earth also gives the water a tendency 
to take an oblique direction in its flow towards 

z 2 
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the equatorial regions, as, in order to restore the 
equilibrium, deranged by so many circumstances, 
great streams perpetually descend from either pole. 
When these currents leave the poles they flow 
towards the equator ; but, before proceeding far, their 
motion is deflected by the diurnal rotation of the 
earth. At the poles they have no rotatory motion ; 
and although' they gain it more and more in their 
progress to the equator, which revolves at the rate 
of 1000 miles an hour, they arrive at the tropics 
before they have acquired the same velocity of ro- 
tation with the intertropical ocean. On that account 
they are left behind, and consequently seem to flow 
in a direction contrary to the diurnal rotation of the 
earth. For that reason the whole sur&ce of the 
ocean, for 30 degrees on each side of the equator, ' 
has an apparent tendency from east to west, which 
produces all the efiects of a great current or stream 
flowing in that direction. The trade-winds, which 
blow constantly in one direction, combine to give 
this current a mean velocity of 10 or 11 miles in 
24 hours.' 

It has been supposed that the primary currents, as 
well as those derived from them, are subject to 
periodical variations of intensity occasioned by the 
melting of the ice at each pole alternately. 

In consequence of the uninterrupted expanse of 

^ Winds are named from the points whenoe they blow, car- 
Tents exactlj the reverse. An easterly wind comes from the 
east; whereas an easterly current comes from the west, and 
flows towards the east. 
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ocean in the southern hemisphere, the prevalence of 
westerly winds, and the tendency of the polar water 
towards the equator, a great oceanic current is origi- 
nated in the Antarctic Sea. Driven by the pre- 
yailing winds, the waters take an easterly direction 
inclining to the northward, and one part sets upon 
the American coast, where it is divided. A small 
part doubles Cape Horn, while the main cold stream 
flows down the American shore ; then turning sud- 
denly to the west, it loses itself in the great equa- 
torial current of the Pacific, which crosses that 
ocean between the parallels of 26^ S. and 24^ N. 
in a vast stream nearly 3500 miles broad. In the 
north this stream is interrupted by the coast of 
China, the Eastern Peninsula, and the islands of the 
Indian Archipelago ; but a part forces its way be- 
tween the islands, and joins the great equatorial 
current of the Indian Ocean, which, impelled by the 
S.E. trade-wind, maintains a westerly course between 
the 10th and 20t}i parallels of south latitude ; as it 
approaches the Island of Madagascar the stream is 
divided; one part runs to the north-west, bends 
round the northern end of Madagascar, flows through 
the Mosambique Channel, and, being joined by the 
other branch, it doubles the Cape of Good Hope 
outside of the Agulhas Bank, and, under the name 
of the South Atlantic Current, it runs along the west 
coast of Africa to the parallel of St. Helena. There 
it is deflected by the coast of Guinea, and forms the 
Great Atlantic Equatorial Current, which flows 
westward and divides upon Cape St. Hoque in Brazil. 
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One branch of the stream setting southward along 
the continent of South America, becomes insensible 
before it reaches the Straits of Magellan ; but an 
offset from it stretches directly across the Atlantic to 
the Cape of Good Hope, having made the circuit of 
the South Atlantic Ocean, and keeping 150 miles 
outside of the Cape or Agulhas current, which runs 
in the opposite direction, it pursues its course into 
the Indian Ocean, where traces of it are met with 
2000 miles from the Cape. 

The principal branch of the great equatorial cur- 
rent takes a northerly course from off Cape St. Roque, 
and rushes along the coast of Brazil with such force 
and depth that it suffers only a temporary deflection 
by the powerful streams of the river Amazon and of 
the Orinoco. Though much weakened in passing 
among the West Indian islands, it acquires new 
strength in the Caribbean Sea. From thence, after 
sweeping round the Gulf of Mexico with the high 
temperatiu*e of 88° 52' of Fahrenheit, it flows through 
the Straits of Florida, and along the North Ame- 
rican coast to Newfoundland under the name of the 
Gulf-stream: it is there deflected eastward by the 
form of the land and the prevalent wind, and after 
passing Newfoundland by a current from Baffin's 
Bay. From the Azores it bends southward, and 
aided by the north-east trade rejoins the equatorial 
current, having made a circuit of 3800 miles with 
various velocity, leaving a vast loop or space of water 
nearly stagnant in its centre, which is thickly covered 
with sea-weed. The bodies of men, animals, and 
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plants of unknown appearance, brought to the Azores 
by this stream, suggested to Columbus the idea of 
land beyond the Western Ocean, and thus led to the 
discovery of America. The Gulf-stream is more 
salt, warmer, and of a deeper blue ^han the rest of 
the ocean, till it reaches Newfoundland, where it 
becomes turbid from the shallowness of that part of 
the sea. Its greatest velocity is 78 miles a-day soon 
after leaving the Florida Strait ; and its breadth in- 
creases with its distance from the strait until the 
warm water spreads over a large surface of the ocean. 
An important branch leaves the current near New- 
foundland, setting towards Britain and Norway; 
which is again subdivided into many branches, whose 
origin is recognised by their greater warmth, even at 
the edge of perpetual ice in the Polar Ocean ; and 
in consequence of some of these branches the Spitz- 
bergen Sea is 6^ or 7° warmer at the depth of 200 
fathoms than at its surface. Though the warmth of 
the Gulf-stream diminishes as it goes north, Lieut. 
Maury says "that the quantity of heat which it 
spreads over the Atlantic in a winter's day would be 
sufficient to raise the whole atmosphere that covers 
France and Great Britain from the freezing point to 
sununer heat ; and it really is the cause of the mild- 
ness and of the damp of Ireland and the south of 
England." 

These oceanic streams exceed all the rivers in the 
world in breadth and depth as well as length. The 
equatorial current in the Atlantic is 160 miles broad 
off the coast of Africa, and towards its mid-course 
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across the Atlantic its width becomes nearly equal to 
the length of Great Britain : but as it then sends off 
a branch to the N.W., it is diminished to 200 miles 
before reaching the coast of Brazil. The depth of 
this great stream is unknown; but the Brazilian 
branch must be very profound, since it is not de- 
flected by the river La Plata, which crosses it with 
so strong a current that its firesh muddy waters are 
perceptible 500 miles from its mouth. When cur- 
rents pass over banks and shoals, the colder water 
rises to the surface and giyes warning of the danger. 
In summer, the great north polar current coming 
along the coasts of Greenland and Labrador, to- 
gether with the current from Davis's Straits, brings 
icebergs to the margin of the Gulf-stream. The 
difference between the temperatures of these two 
oceanic streams brought into contact is the cause of 
the dense fogs that brood over the banks of New- 
foundland. The north polar current runs inside of 
the Gulf-stream, along the coast of North America 
to Florida, and beyond it — since it sends an under- 
current into the Caribbean Sea. Counter-currents 
on the sur&ce are of such frequent occurrence that 
there is scarcely a strait joining two seas that does not 
furnish an example — a current running in along one 
shore, and a counter-current running out along the 
other. One of the most remarkable occiurs in the 
Atlantic : it begins off the coast of France, and, after 
sending a mass of water into the Mediterranean, it 
holds a southerly direction at some distance from the 
continent of Africa ; till, after passing Cape Mesu- 
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rada, it flows rapidly for 1000 miles due east to the 
Bight of Biafra in immediate contact with the equa- 
torial current, running with great velocity in the 
opposite direction, and seems to merge in it at last. 

Periodical currents are frequent in the eastern 
seas : one flows into the Ked Sea from October to 
May, and out of it from May to October. In the 
Persian Gulf this order is reversed ; in the Indian 
Ocean and China Sea the waters are driven alter- 
nately backwards and forwards by the monsoons. It 
is the south-westerly monsoon that causes inundations 
in the Ganges, and a tremendous surf on the coast of 
Coromandel. The tides also produce periodical cur- 
rents on the coasts and in straits, the water running 
in one direction during the flood, and the contrary 
way in the ebb. The Boost of Sumburgh, at the 
southern promontory of Shetland, runs at the rate of 
15 miles an hour; indeed, the strongest tidal cur- 
rents known are among the Orkney and Shetland 
islands; their great velocity arises from local cir- 
cumstances. Currents in the wide ocean move at the 
rate of from one to three miles an hour, but the 
velocity is less at the margin and bottom of the stream 
from friction. 

Whirlpools are produced by opposing winds and 
tides ; the whirlpool of Maelstrom, on the coast of 
Norway, is occasioned by the meeting of tidal cur- 
rents round the islands of Lofoden and Moskbe ; it is 
a mile and a half in diameter, and so violent that its 
roar is heard at the distance of several leagues. 

Although with winds, tides, and currents, it might 
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seem that the ocean is ever in motion, yet in the 
equatorial regions, £ir from land, dead calms pre- 
vail ; the sea is of the most perfect stillness day after 
day ; partaking of the miiversal quiet, and heaving 
its low flat waves in noiseless and regular periods as 
if nature were asleep. 

The safety and length of a voyage depends upon 
the skill with which a seaman avails himself of the 
set of the different currents, and the direction of the 
permanent and periodical winds; it is frequently 
shortened by following a very circuitous track to 
take advantage of them if favourable, or to avoid 
them if unfavourable. From Acapulco, in Mexico, 
across the Pacific to Manilla or Canton, the trade- 
wind and the equatorial current are so favourable 
that the voyage is accomplished in 50 or 60 days ; 
whereas, in returning, 90 or 100 are required. 
, Within the Antilles navigation is so difficult from 
winds and currents, that a vessel, going from Ja- 
maica to the lesser Antilles, cannot sail directly 
across the Caribbean Sea, but must go round about 
through the windward passage between Cuba and 
Haiti to the ocean ; nearly as many weeks are requi- 
site to accomplish this voyage as it takes days to 
return. On account of the prevalence of westerly 
winds in the North Atlantic, the voyage from Eu- 
rope to the United States is longer than that from 
the latter to Europe ; but the Gulf-stream is avoided 
in the outward voyage, because it would lengthen the 
time by a fortnight. Ships going to the West Indies, 
Central or •South America, from Europe, generally 
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make the Canary Islands in order to &\\ in with the 
N.E. trade-winds. 

The passage to the Cape of Good Hope from the 
British Channel may be undertaken at any season, 
and is accomplished in 50 or 60 days ; but it is neces- 
sary to regulate the voyage from the Cape to India 
and China according to the seasons of the monsoons. 
There are various courses adopted for that purpose, 
but all of them pass through the very focus of the 
hurricane district, which includes the islands of 
Bodriguez, the Mauritius and Bourbon, and extends 
from Madagascar to the island of Timor. 

The extensive deposits of coal discovered in Aus- 
tralia, New Zealand, in the British settlement at 
Labuan, and on the neighbouring shores of Borneo, 
and in Vancouver's Island, will be the means of 
increasing the steam navigation of the Pacific, and 
shortening the voyages upon that ocean. 

Sea-water is a bad conductor of heat, therefore 
the temperature of the ocean is less liable to sudden 
changes than the atmosphere ; the influence of the 
seasons is imperceptible at the depth of 300 feet ; 
and ajs light probably does not penetrate lower than 
700 feet, the heat of the sun cannot affect the bottom 
of a deep sea. It has been established beyond a 
doubt that in all parts of the ocean the water has a 
constant temperature of about 39®'5 of Fahrenheit, 
at a certain depth, depending on the latitude. At the 
equator the stratum of water at that temperature is 
at the depth of 7200 feet ; from thence it gradually 
rises till it comes to the surface in S. lat. 56° 26', 
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where the water has the temperature of 39°'5 at all 
depths ; it then gradually descends till S. lat. 70*^, 
where it is 4500 feet below the surface. In going 
north from the equator the same law is observed. 
Hence, with regard to temperature, there are three 
regions in the ocean ; one equatorial and two polar. 
In the equatorial region the temperature of the 
water at the surface of the ocean is 80° of Fahren- 
heit, therefore higher than that of the stratum of 
39°*5 ; while in the polar regions it is lower. 
Thus the sur&ce of the stratum of constant tem- 
perature is a curve which begins at the depth of 
4500 feet in the southern basin, from whence it 
gradually rises to the surface in S. lat. 56P 26' ; it 
then sweeps down to 7200 feet at the equator, 
and rises up again to the surface in the corre- 
sponding northern latitude, from whence it descends 
again to a depth of 4500 feet in the northern 
basin. 

The temperature of the surface of the ocean 
decreases jfrom the equator to the poles. For 10 
degrees on each side of the line the maximum is 80^ 
of Fahrenheit, and remarkably stable ; from thence 
to each tropic the decrease does not exceed 3°*7. 
The tropical temperature would be greater were it 
not for the currents, because the sur&ice reflects 
much fewer of the sun's rays which fall on it 
directly, than in higher latitudes where they fall 
obliquely. In the torrid zone the surface of the sea is 
about 3°*5 of Fahrenheit warmer than the air above 
it ; because the polar winds, and the great evapora^ 
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tion which absorbs the heat, prevent equilibrium ; 
and as a great mass of water is slow in following the 
changes in the atmosphere, the vicissitude of day 
and night has little influence, whereas in the tem- 
perate zones it b perceptible. 

The line of maximum temperature, or that which 
passes through all the points of greatf;st heat in the 
ocean, is very irregular, and does not coincide with 
the terrestrial equator ; six-tenths of its extent lies 
on an average 5^ to the north of it, and the re- 
mainder nms at a mean distance of 3° on its southern 
side. It cuts the terrestrial equator in the middle of 
the Pacific Ocean in 21^ E. longitude in passing from 
the northern to the southern hemisphere, and again 
between Sumatra and the peninsula of Malacca in 
returning from the southern to the northern. Its 
maximum temperature in the Pacific is 88^*6 of 
Fahrenheit on the northern shores of New Guinea, 
where it touches the terrestrial equator, and its 
highest temperature in the Atlantic, which is exactly 
the same, lies in the Gulf of Mexico, which furnishes 
the warm water of the Gulf-stream. 

The superficial water of the Pacific is much cooled 
on the east by the Antarctic current ; it sends a cold 
stream along the coasts of Chile and Peru, which 
has great influence on the climate of both countries ; 
it was first observed by Baron Humboldt, and is 
known as Humboldt's current. It is more than 14° 
colder than the adjacent ocean, and renders the air 
11° cooler than the surrounding atmosphere. 

In the Indian Ocean the highest temperature of 
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the surface-water (87°'4) is in the Arabian Sea, 
between the Strait of Bab-el-Mandeb and the coast 
of Hindostan ; it decreases regularly from south to 
north in the Bed Sea. 

The superficial temperature diminishes from the 
tropics with the increase of the latitude more rapidly 
in the southern than In the northern hemisphere, 
till towards the poles the sea is never free from 
ice. In the Arctic Ocean the surface is at the 
freezing point even in summer ; and during the 
eight winter months a continuous body of ice ex- 
tends in every direction from the pole, filling the 
area of a circle of between 3000 and 4000 miles in 
diameter. The outline of this circle, though subject 
to partial variations, is found to be nearly similar at 
the same season of each succeeding year,' yet there 
are periodical changes in the polar ice which are 
renewed after a series of years. The freezing pro- 
cess itself is a bar to the unlimited increase of the 
oceanic ice. Fresh water congeals at the tempera- 
ture of 32^ of Fahrenheit, but sea-water must be 
reduced to 28''5 before it deposits its salt, and be- 
gins to freeze : the salt thus set free, and the heat 
given out, retard the process of congelation more and 
more below. 

The jlP from the North Pole comes so far south in 
winter 'R to render the coast of Newfoundland in- 
accessible : it envelopes Greenland, sometimes even 
Iceland, and always invests Spitzbergen and Nova 
Zembla. As the sun comes north the ice breaks up 
into enormous masses of what is called packed ice. 
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In the year 1806 Captain Scoresby forced his ship 
through 250 miles of packed ice, in imminent 
danger, until he reached the parallel of 81^ 50', his 
nearest approach to the pole : the Frozen Ocean is 
rarely navigable so i^. 

In the year 1827 Sir Edward Parry arrived at 
the latitude of 82° 45', which he accomplished by 
dragging a boat over fields of ice, but he was obliged 
to abandon the bold and hazardous attempt to 
reach the pole, because the current drifted the ice 
southward more rapidly than he could travel over it 
to the north. 

The following considerations have induced some 
persons to believe that there is sea instead of land at 
the north pole. The average latitude of the northern 
shores of the continent is 70^, so that the Arctic 
Ocean is a circle whose diameter is- 2400 geographical 
miles, and its circumference 7200. On the Asiatic 
side of this sea are Nova Zembla and the New 
Siberian islands, each extending to about 76° N. 
latitude. On the European and American sides are 
Spitzbergen, extending to 80^, and a part of Old 
Greenland, whose northern termination is unknown. 
Facing America is a large island — ^Melville Island — 
with some others not extending so^^ north as those 
mentioned ; consequently all of them may be consi- 
dered continental islands. As there are no large 
islands very far from land in the other great oceans, 
there is reason to presume that the same structure 
may prevail here also, and consequently it may be 
open sea at the north pole. Possibly also it may be 
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free from ice, for Admiral Wrangel found a wide 
and open sea, free from ice and navigable, beginning 
16 miles north of the island of Kotelnoi, and extend- 
ing to the meridian of Cape Jackan. In fine summers 
the ice suddenly clears away and leaves an open 
channel of sea along the Western coast of Spitzbergen 
from 60 to 160 miles wide, reaching to 80** or even 
to 804° N« latitude, probably owing to warm currents 
from low latitudes. It was through this channel 
that Captain Scoresby made his nearest approach to 
the pole. A direct course from the Thames, across 
the pole to Behring's Straits, is 3570 geographical 
miles, while by Lancaster Sound it is 4660 miles. 
The Russians would be saved a voyage of 18,800 
geographical miles could they go across the pole and 
through Behring's Straits to their North American 
settlements, instead of going by Cape Horn. 

Floating fields of ice, 20 or 30 miles in diameter, 
are frequent in the Arctic Ocean : sometimes they 
extend 100 miles, so closely packed together that no 
opening is left between them ; their thickness, which 
varies from 10 to 40 feet, is not seen, as there is at 
least two-thirds of the mass below water. Some- 
times these fields, many thousand millions of tons in 
weight, acquire a rotatory motion of great velocity, 
dashing against one another with a tremendous 
collision. Packed ice always has a tendency to drift 
southwards, even in the calmest weather; and in 
their progress the ice-fields are rent in pieces by the 
swell of the sea. It is computed that 20,000 square 
miles of drift-ice are annually brought by the current 
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along the coast of Greenland to Cape Farewell. In 
stormy weather the fields and streams of ice are 
covered with haze and spray £rom constant tremen- 
dous concussions; yet our seamen, undismayed by 
the appalling danger, boldly steer their ships amidst 
this hideous and discordant tumult. 

Huge icebergs, and masses detached from the 
glaciers, which extend from the Arctic lands into the 
sea, especially in Baffin's Bay, are drifted southwards 
2000 miles from their origin to melt in the Atlantic, 
where they cool the water sensibly for 30 or 40 miles 
around, and the air to a much greater distance. 
They vary from a few yards to miles in circum- 
ference, and rise hundreds of feet above the surface. 
Seven hundred such masses have been seen at once 
in the polar basin. When there is a swell, the loose 
ice dashing against them raises the spray to their 
very summits; and as they waste away they occa- 
sionally lose equilibrium and roll over, causing a 
swell which breaks up the neighbouring field-ice; 
the commotion spreads £ir and wide, and the uproar 
resounds like thunder. 

Icebergs have the appearance of chalk-clifis with 
a glittering surface and emerald green fractures: 
pools of water of azure-blue lie on their sur&ce or 
fall in cascades into the sea. The field-ice also, and 
the masses that are heaped up on its surface, are 
extremely beautiful from the vividness and contrast 
of their colouring. A peculiar blackness in the 
atmosphere around a bright haze at the horizon indi- 
cates their position in a fog, and their place and cha- 
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racier are shown at night by the reflection of the 
snow-light on the horizon. An experienced seaman 
can readily distinguish by the blink, as it is termed, 
whether theMce is newly formed, heavy, compact, 
or open. The blink or snow-light of field -ice is the 
most lucid, and is tinged yellow ; of packed ice it is 
pure white : ice newly formed has a greyish blink, 
and a deep yellow tint indicates snow on land. 

Icebergs come to a lower latitude by 10^ from the 
south pole than from the north, and appear to be 
larger ; they have been seen near the Gape of Good 
Hope, and are often of great size ; one observed by 
Captain Dumont d'Urville was 13 miles long, with 
perpendicular sides 100 feet high : they are less varied 
than those on the northern seas ; a tabular form is the 
most prevalent. The discovery ships under the 
command of Sir James Ross met with multitudes 
with fiat sur&ces, bounded by perpendicular cliffs' on 
every side, from 100 to 180 feet high, sometimes 
several miles in circumference. Their size must have 
been enormous, since more than two-thirds of their 
mass was below water. From the condensation of 
moisture in the surrounding air by their cold, they 
are often enveloped in mist, which makes them still 
more formidable to navigators. On one occasion 
they fell in with a chain of stupendous bergs close 
to one another, extending farther than the eye could 
reach even from the mast-head. Packed ice too is 
often in immense quantities : these ships forced their 
way through a pack 1000 miles broad, often under 
the most appalling circumstances. It generally con- 
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sists of smaller pieces than the packs in the com- 
paratively tranquil North Polar seas, where they 
are often several miles in diameter, and where fields 
of ice extend beyond the reach of vision. The 
Antarctic Ocean, on the contrary, is almost always 
agitated ; there is a perpetual swell, and terrific 
storms are common, which break up the ice and 
render navigation perilous. The floe pieces are rarely 
a quarter of a mile in circumference, and generally 
much smaller. 

A more dreadful situation can hardly be imagined 
than that of ships beset during a tempest in a dense 
pack of ice in a dark night, thick fog, and drifting 
snow, with the spray beating perpetually over the 
decks, and freezing instantaneously. Sir James 
Ross's own words can alone give an idea of the 
terrors of one of the many gales which the two ships 
under his command encountered : — ^^ Soon after mid- 
night our ships were involved in an ocean of rolling 
fragments of ice, hard as floating rocks of granite, 
which were dashed against them by the waves with 
so much violence, that their masts quivered as if 
they would fall at every successive blow; and the 
destruction of the ships seemed inevitable from the 
tremendous shocks they received. In the early part 
of the storm the rudder of the Erebus was so much 
damaged as to be no longer of any use ; and about 
the same time I was informed by signal that the 
Terror's was completely destroyed and nearly torn 
away from the stern-post. Hour passed away after 
hour without the least mitigation of the awful cir- 

2 A 2 
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cumstances in which we were placed. The loud 
crashing noise of the straining and working of the 
timbers and decks, as they were driven against some 
of the heavier pieces of ice, which all the exertions 
of our people could not prevent, was sufficient to fill 
the stoutest heart, that was not supported by trust in 
Him who controls all events, with dismay; and I 
should commit an act of injustice to my companions 
if I did not express my admiration of their conduct 
on this trying occasion. Throughout a period of 
28 hours, during any one of which there appeared 
to be very little hope that we should live to see 
another, the coolness, steady obedience, and untiring 
exertions of each individual were every way worthy 
of British seamen. 

'^ The storm gained its height at 2 p.m., when the 
barometer stood at 28*40 inches, and after that time 
began to rise. Although we had been forced many 
miles deeper into the pack, we could not perceive 
that the swell had at all subsided, our ships still 
rolling and groaning amidst the heavy fragments of 
crushing bergs, over which the ocean rolled its 
mountainous waves, throwing huge masses upon one 
another, and then again burying them deep beneath 
its foaming waters, dashing and grinding them toge- 
ther with fearful violence." For three successive 
years were these dangers encountered durino^ this 
bold and hazardous enterprise. It was impossible to 
pass the winter in these southern seas, but in the 
various expeditions to the North Polar Ocean the 
ships were frozen fast in boundless fields of ice for 
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many months, ready to continue their perilous voyage 
as soon as the late and short summer should break up 
the ice. The stillness and dead silence of these sun- 
less islands and frozen seas was strongly contrasted 
with the wild tumult of the floating ice, through 
which they had to tread. 

The ocean is one mass of water, which, entering 
into the interior of the continents, has formed 
seas and gul& of great magnitude, which afford 
easy and rapid means of communication, while 
they temper the climates of the widely expanding 
continents. 

The inland seas communicating with the Atlantic 
are larger, and penetrate more deeply into the con- 
tinents, than those connected with the great ocean ; 
a circumstance which gives a coast of 48,000 miles 
to the former, while that of the great ocean is only 
44,000. Most of these internal seas have extensive 
river domains, so that by inland navigation the 
Atlantic virtually enters into the deepest recesses of 
the land, brings remote regions into contact, and 
improves the condition of the less cultivated races of 
mankind by commercial intercourse with those that 
are more civilized. 

The Baltic, which occupies 125,000 square miles 
in the centre of northern Europe, is one of the most 
important of the inland seas connected with the 
Atlantic, and, although inferior to the others in size, 
the drainage of more than a fifth of Europe flows 
into it. Only about a fourth part of the boundary 
of its enormous basin of 900,000 square miles is 
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mountainous ; and so many navigable rivers flow 
into it from the watershed of the great European 
plain, that its waters are one-fifth less salt than those 
of the Atlantic : it receives at least 250 streams. 
Its depth nowhere exceeds 167 fiithoms/ and gene- 
rally it is not more than 40 or 50. From that 
cause, together with its freshness and northern lati- 
tude, the Baltic is frozen five months in the year. 
From the flatness of the greater part of the adjacent 
country, the climate of the Baltic is subject to 
influences coming from regions far beyond the limits 
of its river-basin. The winds from the Atlantic 
bring warmth and moisture, which, condensed by 
the cold blasts from the Arctic plains, falls in rain 
in summer, and deep snow in winter, which also 
makes the sea less salt. The tides are imper- 
ceptible ; but the waters of the Baltic occasionally 
rise more than three feet above their usual level 
from some unknown cause — possibly from oscilla^ 
tions in its bed, or from changes of atmospheric 
pressure. 

The Black Sea, which penetrates most deeply into 
the continent of all the seas in question, has, toge* 
ther with the Sea of Azov, an area of 190,000 
square miles: it was at a remote period probably 
united with the Caspian Lake, their united waters 
covering all the steppe of Astracan. It receives 
some of the largest European rivers, and drains 
about 950,000 square miles, consequently its waters 
are brackish and freeze on its northern shores in 
^ 1 By Captaiu Albrecht's soundings. 
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winter. It is very deep, no bottom having been 
reached with a line of 140 fathoms : on the melting 
of the snow, such a body of water is poured into it 
by the great European rivers that a rapid current is 
produced, which sets along the western shore from 
the mouth of the Dnieper to the Bosphorus. 

Of all the branches of the Atlantic that enter 
deeply into the bosom of the land, the Mediterranean 
is the largest and most beautiful, covering with its 
dark blue waters more than 760,000 square miles. 
Situate in a comparatively low latitude, exposed to 
the heat of the African deserts on the south, and 
sheltered on tlie north by the Alps, the evapora- 
tion is great; on that account the water of the 
Mediterranean is salter than that of the ocean, 
and for the same reason the temperature at its 
surface is 3i° of Fahrenheit higher than that of 
the Atlantic ; it does not decrease so rapidly down* 
wards as in tropical seas, and it becomes constant at 
depths of from 340 to 1000 £ithoms, according to 
the situations.^ Although its own river domain is 

* The anomaly of the waters of the Mediterranean being at 
a higher temperature at great depths than in the ocean, is 
explained by the existence of a constant current of heated 
water setting towards the Atlantic, preventing the entrance of 
the cold polar current to replace the upper one which enters 
the Mediterranean from the ocean, through the Straits of 
Gibraltar. 

It may be regard^d^as a general rule, that the temperature 
of all inland seas, at great depths, represents the mean tem- 
perature of the earth in the latitudes where they are situated ; 
whilst in the ocean, the low temperature at the bottom, in 
every latitude, is produced by the cold currents setting eter- 
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only 260,000 square miles, the constant current that 
sets in through the Dardanelles brings a great part 
of the drainage of the Black Sea, so that it is really 
fed by the melted snow and rivers ^m the Cau- 
casus, Asia Minor, Abyssinia, the Atlas, and the 
Alps. Yet the quantity of water that flows into the 
Mediterranean from the Atlantic, by the superficial 
currcHt in the Straits of Gibraltar, exceeds that 
which goes out by the inferior currents. 

Near Alexandria the surface of this sea is 26 feet 
6 inches lower than the level of the Red Sea at 
Suez at low water, and about 30 feet lower at high 
water.* 

On the shore of Cephalonia there is a cavity in the 
rocks, into which the sea has been flowing for ages.* 

The Mediterranean is divided into two basins by 
a shallow that runs from Cape Bon on the African 
coast to the Strait of Messina, on each side of which 
the water is exceedingly deep, and said to be un&« 
thomable in some parts. M. B^rard has sounded to 
the depth of more than 1000 fathoms in several 
places without reaching the bottom. At Nice, 
within a few yards of the shore, it is nearly 700 

nally from the polar re^ons, and which maintain the water at 
an almost constant temperature, that of its maximum density, 
39^ Fahrenheit. 

^ By the measurement of M. Lep^re during the French 
expedition to Egypt. It would appear, however, from sur- 
veys recently executed, that the difference of level between 
the two seas, if any, is very trifling. 

* Proceedings of the Royal Geological Society, vol. ii. 
p. 210. 
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filthoms deep ; and Captain Smyth, R.N., ascer- 
tained the depth to be 960 fathoms between Gib- 
raltar and Ceuta. This sea is not absolutely without 
tides; in the Adriatic they rise five feet in the 
port of Venice, and at the Great Syrtis to five feet 
at new and full moon, at Naples about 12 inches, but 
in most other places they are scarcely perceptible. 
The sur&ce is traversed by various currents, two of 
which, opposing one another, occasion the celebrated 
whirlpool of Charybdis, whose terrors were much 
diminished by the earthquake of 1783. Its bed is 
subject to violent volcanic paroxysms, and its surfiice 
b studded with islands of all sizes, from the magni- 
ficent kingdom of Sicily to mere barren rocks-— some 
actively volcanic, others of volcanic formation, and 
many of the secondary geological period. 

Various parts of its coasts are in a state of great in- 
stability ; in some places they have sunk down and risen 
again more than once within the historical period. 

Far to the north the Atlantic penetrates the 
American continent by Davis's Straits, and spreads 
out into Baffin's Bay, twice the size of the Baltic, very 
deep, and subject to all the rigours of an arctic winter 
— the very storehouse of icebergs — ^the abode of the 
walrus and the whale. Hudson's Bay, though with- 
out the Arctic Circle, is but little less dreary. 

Very different is the character of those vast seas 
where the Atlantic comes ^^ cranking in" between 
the northern and southern continents of America. 
The surface of the sea in Baffin's Bay is seldom 
above the freezing point ; here, oti the contrary, it is 
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always 88°*5 of Fahrenheit, while the Atlantic 
Ocean in the same latitude is not above 77° or 78°. 
Of that huge mass of water, partially separated from 
the Atlantic by a long line of islands and banks, the 
Caribbean Sea is the largest ; it is as long from east 
to west as the distance between Great Britain and 
Newfoundland, and occupies a million of square 
miles. Its depth in many places is very great, and 
its water is limpid. The Gulf of Mexico, fed by 
the Mississippi, one of the greatest of rivers, is more 
than half its size, or about 800,000 square miles, 
so that the whole forms a sea of great magnitude. 
Its shores, and the shores of the numerous islands, 
are dangerous from shoals and coral-ree&, but the 
interior of these seas is not. The trade-winds pre- 
vail there; they are subject to severe northern 
gales, and some parts are occasionally visited by 
tremendous hurricanes. 

By the levelling across the Isthmus of Panama 
by Mr. Lloyd, in 1828, the mean height of the 
Pacific above that of the Atlantic was found to be 
about three feet. The rise of the tide on the Atlantic 
side does not exceed two feet, while at Panama it is 
more than eighteen ; and it is high water at the same 
time on both sides of the Isthmus. 

The Pacific does not penetrate the land in the 
same manner that the Atlantic does the continent of 
Europe. The Red Sea and Persian Gulf are joined 
to it by very narrow straits; but almost all the 
internal seas on the eastern coast of Asia, except the 
Yellow Sea, are great gulfs shut in by islands, like 
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the Caribbean Sea and the Gulf of Mexico, to 
M'hich the China Sea, the Sea of Japan, and that of 
Okhotsk are perfectly analogous. 

The set of the great oceanic currents has scooped 
out and indented the southern and eastern coasts of 
the Asiatic continent into enormous bays and gulfs, 
and has separated large portions of the land, which 
now remain as islands — a process which probably 
has been increased by the submarine fires extending 
along the eastern coast from the equator nearly to 
the Arctic Circle. 

. The perpetual agitation of the ocean by winds, 
tides, and currents is continually, but slowly, chang- 
ing the form and position of the land — steadily pro- 
ducing those vicissitudes on the surface of the earth 
to which it has been subject for ages, and to which 
it will assuredly be liable in all time to come. 
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CHAPTER XVII. 

Springs — Basins of the Ocean — Origin, Course, and Heads of 
Rivers — Hydraulic Systems of Europe — African Rivers — 
the Nile, Niger, &c. 

The vapour which rises invisibly from the land and 
water ascends in the atmosphere till it is condensed 
by the cold into clouds, which restore it again to the 
earth in the form of rain, hail, and snow ; hence 
there is probably not a drop of water on the globe 
that has not been borne on the wings of the wind. 
Part of this moisture restored to the earth is re- 
absorbed by the air, part supplies the wants of 
animal and vegetable life, a portion is carried off by 
the streams, and the remaining part penetrates 
through porous soils till it arrives at a stratum im- 
pervious to water, where it accumulates in subterra- 
nean lakes often of great extent. The mountains 
receive the greatest portion of the aerial moisture, 
and, from the many alternations of permeable and 
impermeable strata they contain, a complete system 
of reservoirs is formed in them, which, continually 
overflowing, form perennial springs at different ele- 
vations, which unite and run down their sides in 
incipient rivers. A great portion of the water at 
these high levels penetrates the earth till it comes to 
an impermeable stratum below the plains, where it 
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collects in a sheet, and is forced by hydraulic pres- 
sure to rise in springs, through cracks in the gpround, 
to the surface. In this manner the water which 
falls on hills and mountains is carried through 
highly-inclined strata to great depths, and even 
below the bed of the ocean, in many parts of which 
there are springs of fresh water. In boring Artesian 
wells the water often rushes up with such impetu- 
osity by the hydrostatic pressure as to form jets 40 
or 50 feet high. In this operation several successive 
reservoirs have been met with; at St. Ouen, near 
Paris, five sheets of water were fovmd ; the water 
in the first four not being good, the operation was 
continued to a greater depth ; it consists merely in 
boring a hole of small diameter, and lining it with 
a metallic tube. It rarely happens that water may 
not be procured in this way ; and as the substratum 
in many parts of deserts is an argillaceous marl, it 
is probable that Artesian wells might be bored with 
success in the most arid TegioDi, 

A spring will be intemuttent when it issues from 
an opening in the side of a reservoir fed from above^ 
if the supply be not equal to the waste, for the water 
win sink below the opeoing, and the spring will 
stop tin the reservoir is replenished. Few sfiriiig» 
give the same qnantitj of water at afl imt^ ; they 
also vary modk in the qnamity of fer€%n m»Uer 
they eoDtain. MamttsutiHfpnu^ are geaeraMy very 
pore, the eaf^bomc add gm ahnost ahra^s fmsitd in 
them eteapet iato ihe aJtram^htre, and ihm^ earthy 
matter is deponted as they nsm along, so thai rirer^ 
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water from such sources is soft, while wells and springs 
in the plains are hard, and more or less mineral. 

The water of springs takes its temperature from 
that of the strata through which it passes ; mountain- 
springs are cold, but if the water has penetrated deep 
into the earth, it acquires a temperature depending 
on that circumstance. 

The temperature of the surface of the earth varies 
with the seasons to a certain depth, where it becomes 
permanent and equal to the mean annual temperature 
of the air above. It is evident that the depth at 
which this stratum of invariable temperature lies 
must vary with the latitude. At the equator the 
effect of the seasons is imperceptible at the depth of 
a foot below the surface : between the parallels of 
40^ and 52° the temperature of the ground in Europe 
is constant at the depth of from 55 to 60 feet : and in 
the high Arctic regions the soil is perpetually frozen 
a foot below the surface. Now, in every part of the 
world where experiments have been made, the tem- 
perature of the earth increases with the depth below 
the constant stratum at the rate of 1° of Fahrenheit 
for every 50 or 60 feet of perpendicular depth ; 
hence, should the increase continue to follow the 
same ratio, even granite must be in fusion at little 
more than five miles below the surface. In Siberia 
the stratum of frozen earth is some hundred feet thick, 
but below that the increase of heat with the depth is 
three times as rapid as in Europe. The temperature 
of springs must therefore depend on the depth to 
which the water has penetrated before it has been 
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forced to the sur&ce, either by the hydraulic pressure 
of water at higher levels or by steam. If it never 
goes below the stratum of invariable temperature, 
the heat of the spring will vary with the seasons, 
more or less, according to the depth below the sur- 
&ce : should the water come from the constant stra- 
tum itself, its temperature will be invariable ; and if 
from below it, the heat will be in proportion to 
the depth to which it has penetrated. Thus, there 
may be hot and even boilii^ springs hundreds of 
miles distant from volcanic action and volcanic strata, 
of which there are many examples, though they are 
more frequent in volcanic countries and those subject 
to earthquakes. The temperature of hot springs is 
very constant, and that of boiling springs has remained 
unchanged for ages: shocks of earthquakes sometimes 
affect the temperature, and have even stopped them 
altogether. Jets of steam of high tension are fre- 
quent in volcanic countries, as in Iceland. 

Both hot and cold water dissolves and combines 
with many of the mineral substances it meets with in 
the earth, and comes to the surface from great depths 
as medicinal springs, containing various ingredients. 
So numerous are they that in the Austrian dominions 
alone there are 1500 ; and few countries of any ex- 
tent are destitute of them. They contain hydro-sul- 
phuric and carbonic acids, sulphur, iron, magnesia, 
and other substances. Boiling springs deposit silex, 
as in Iceland and in the Azores ; and others of lower 
temperature deposit carbonate of lime in great quan- 
tities all over the world. Springs of pure brine are 
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rare ; those in Cheshire are rich in salt, and have 
flowed unchanged 1000 years, a proof of the tran- 
quil state of that part of the globe. Many sub- 
stances that lie beyond our reach are brought to 
the surface by springs, as naphtha, petroleum, and 
boracic acid ; petroleum is particularly abundant in 
Persia, and numberless springs and lakes of it sur- 
round some parts of the Caspian Sea. It is found in 
immense quantities in various parts of the world. 

RIVERS. 

Rivers have had a greater influence on the loca- 
tion and fortunes of the human race than almost any 
other physical cause, and, since their velocity has been 
overcome by steam-navigation, they have become the 
highway of the nations. 

They frequently rise in lakes, which they unite 
with the sea ; in other instances they spring from 
small elevations in the plains, from perennial sources 
in the mountains, alpine lakes, melted snow and gla- 
ciers ; but the everlasting storehouses of the mightiest 
floods are the ice-clad mountains of table-lands. 

Rivers are constantly increased, in descending the 
mountains and traversing the plains, by tributaries, 
till at last they flow into the ocean, their ultimate 
destination and remote origin. " All rivers run into 
the sea, yet the sea is not full," because it gives in 
evaporation an equivalent for what it receives. 

The Atlantic, the Arctic, and the Pacific Oceans 
are directly or indirectly the recipients of all the 
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rivers, therefore their basins are bounded by the 
principal watersheds of the continents ; for the basin 
of a sea or ocean does not mean only the bed actually 
occupied by the water, but comprehends also all the 
land drained by the rivers which &11 into it, and is 
bounded by an imaginary line passing through all 
their sources. These lines generally run through the 
elevated parts of a country that divide the streams 
which flow in one direction from those that flow in 
another. But the watershed does not coincide in all 
cases with mountain-crests of great elevation, as the 
mere convexity of a plain is often sufficient to throw 
the streams into different directions. 

From the peculiar structure of the high land and 
mountain-cliains, by &r the greater number of im- 
portant rivers on the globe flow into the ocean in 
an easterly direction, those which flow to the south 
and north being the next in size, while those that 
flow in a westerly direction are small and unim- 
portant. 

The course of all rivers is changed when they pass 
from one geological formation to another, or by 
dislocations of the strata : the sudden deviations in 
their directions are generally owing to these circum- 
stances. 

None of the European rivers flowing directly into 
the Atlantic exceed the fourth or fifth magnitude, 
except the Ehine ; the rest of the principal streams 
come to it indirectly through the Baltic, the Black 
Sea, and the Mediterranean. It nevertheless re- 
ceives nearly half the waters of the old continent, 
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and almost all of the new, because the Andes and 
Rocky Mountains, which form the watershed of the 
American continent, lie along its western side, and 
the rivers which rise on their western slopes flow to 
the east, whilst the AUeghanies are tributaries to 
the Mississippi, which comes indirectly into the At- 
lantic by the Gulf of Mexico. 

The Arctic Ocean drains the high northern lati- 
tudes of America, and receives those magnificent 
Siberian rivers that originate in the Altai range from 
the Steppe of the Kerghis to the extremity of Kamt- 
chatka, as well as the very inferior streams of North 
European Russia. The running waters of the rest 
of the world flow into the Pacific. The Caspian 
and Lake Aral are mere salt-water lakes, which 
receive rivers, but emit none. However, nearly one- 
half of all the running water in Europe fkUa into the 
Black Sea and the Caspian. 

Mountain torrents gradually lose velocity in their 
descent to the low lands by friction, and when they 
enter the plains their course becomes still more 
gentle, and their depth greater. A slope of one 
foot in 200 prevents a river fix)m being navigable, 
and a greater inclination forms a rapid or cataract. 
The speed, however, does not depend entirely upon 
the slope, but also upon the height of the source 
of the river, and the pressure of the body of water 
in the upper part of its course ; consequently, under 
the same circumstances, large rivers run faster than 
small, but in each individual stream the velocity 
is perpetually varying with the form of the banks, 
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the winding of the course, and the changes in the 
width of the channel. The Rhone, oae of the most 
rapid European rivers, has a declivity of one foot in 
2620, and flows at the rate of 120 feet in a minute ; 
the sluggish rivers in Flanders have only one-half 
that velocity. The Danube, the T^ris, and the Indus 
are among the most rapid of the large rivers. In 
flat countries rivers are generally more meandering, 
and thus they aflbrd a greater amount of irrigation ; 
the windings of the Vistula are nearly equal to nine- 
tenths of its direct course from its source to its 
mouth. 

When one river falls into another, the depth and 
velocity are increased, but not always proporticmally 
to the width of the channel, which sometimes even 
becomes less, as at the junction of the Ohio with the 
Mississippi. When the angle of junction is very 
obtuse, and the velocity of the tributary stream great, 
it sometimes forces the water of its primary to recede 
a short distance. The Arve, swollen by a freshet, 
occasionally drives the water of the Rhone back into 
the Lake of Greneva ; and it once happened that the 
force was so great as to make the mill-wheels revolve 
in a contrary direction. 

Streams sometimes suddenly vanish, and after 
flowing underground to some distance reappear at 
the surface, as in Derbyshire. Instances have oc- 
curred of rivers suddenly stopping in their course for 
some hours, and leaving their channels dry. On the 
26th of November, 1838, the water failed so com- 
pletely in the Clyde, Nith, and Teviot, that the mills 
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were stopped eight hours in the lower part of their 
streams. The cause was the coincidence of a gale of 
wind and a strong frost, which congealed the water 
near their sources. Exactly the contrary happens in 
the Siberian rivers, which flow from south to north 
over so many hundreds of miles ; the upper parts 
are thawed, while the lower are still frozen, and 
the water, not finding an outlet, inundates the 
country. 

The alluvial soil carried down by streams is gra- 
dually deposited as their velocity diminishes ; and if 
they are subject to inundations, and the coast fiat, it 
forms deltas at their mouths ; there they generally 
divide into branches, which often join again, or are 
united by transverse channels, so that a labyrinth of 
streams and islands is formed. Deltas are some- 
times found in the interior of the continents at the 
junction of rivers, exactly similar to those on the 
ocean, though less extensive : deltas are said to be 
maritime, lacustrine, or fluviatile, according as tlie 
stream that forms them falls into the sea, a lake, or 
another river. 

Tides flow up rivers to a great distance, and to a 
height far above the level of the sea : the tide is 
perceptible in the river of the Amazons 576 miles 
from its mouth, and it ascends 255 miles In the 
Orinoco. 

In the temperate zones rivers are subject to floods 
from autumnal rains, and the melting of the snow, 
especially on mountain-ranges. The Po, for ex- 
ample, spreads desolation far and wide over the 
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plains of Lombardy; but these torrents are as 
variable in their recurrence and extent as the climate 
which produces them. The inundations of the rivers 
in the torrid zone, on the contrary, occur with a 
regularity peculiar to a region in which meteoric 
phenomena are uniform in all their changes. These 
floods are due to the periodical rains, which, in tro- 
pical countries, follow the cessation of the trade- 
winds after the vernal equinox and at the turn of 
the monsoons, and are thus dependent on the decli- 
nation of the sun, the immediate cause of all these 
variations. The melting of the snow no doubt adds 
greatly to the floods of the tropical rivers which rise 
in high mountain-chains, but it is only an accessary 
circumstance ; for although the snow-water from the 
Himalaya swells the streams considerably before the 
rains begin, yet the principal effect is owing to the 
latter, as the southern face of the Himalaya is not 
beyond the influence of the monsoon, and the con- 
s^uent periodical rains, which besides prevail all 
over the plains of India traversed by the great rivers 
and their tributaries. 

Under like circumstances, the floods of rivers, 
whose sources have the same latitude, take place 
at the same season; but the periods of the inun- 
dations of rivers on one side of the equator are 
exactly the -contrary of what they are in rivers on 
the other side of it, on account of the declination of 
the sun. The flood in the Orinoco is at its greatest 
height in the month of August, while that of the 
river of the Amazons, south of the equinoctial line, 
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is at its greatest elevation in March.* The com- 
mencement and end of the annual inundations in each 
river depend upon the average time of the begin- 
ning, and on the duration of the rains in the latitudes 
traversed by its affluents. The periods of the floods 
in such rivers as run towards the equator are differ- 
ent from those flowing in an opposite direction ; and 
as the rise requires time to travel, it happens at 
regular but different periods in various parts of the 
same river, if very long. The height to whidi the 
water rises in the annual floods depends upon the 
nature of the country, but it is wonderfully constant 
in each individual river where the course is long ; 
for the inequality in the quantity of rain in a district 
drained by any of its affluents is imperceptible in the 
general flood, and thus the quantity of water carried 
down is a measure of the mean humidity of the 
whole country comjJrised in its basin firom year to 
year. By the admirable arrangement of these perio- 
dical inundations the fresh soil of the mountains, 
borne down by the water, enriches countries fer 
remote from their source. The waters from the high 
lands designated as the Mountains of the Moon, and 
of Abyssinia, have fertilized the banks of the Nile 
through a distance of 2500 miles for thousands of 
years. 

When rivers rise in mountains, water communica- 
tion between them in the upper parts of their course 
is impossible ; but when they descend to the plains, 
or rise in the low lands, the boundaries between the 
. ^ * Baron Huinboldt*s Personal Narrative. 
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countries drained by them become low, and the 
different systems may be united by canals. It some- 
times happens in extensive and very level plains, 
that the tributaries of the principal streams either 
unite or are connected by a natural canal by which 
a communication is formed between the two basins — 
a circumstance advantageous to the navigation and 
commerce of both, especially where the junction 
takes place far inland, as between the Orinoco and 
Amazons in the interior of South America. The Rio 
Negro, one of the largest a£3uents of the latter, is 
imited to the Upper Orinoco in the plains of Esme- 
ralda by the Cassiquiare — a stream as large as the 
Rhine, with a velocity of 12 feet in a second. 
Baron Humboldt observes that the Orinoco, sending 
a branch to the Amazons, is, with regard to dis- 
tance, as if the Rhine should send one to the Seine 
or Loire. At some future period this junction will 
be of great importance. These bifurcations are fre- 
quent in the deltas of rivers, but very rare in the in- 
terior of continents The Chiana, which connects 
the upper branches of the Tiber and the Amo, is the 
most remarkable instance of this kind of junction in 
Europe. The Mahanuddy and Godavery, in Hin- 
dostan, offer something of the kind ; and there are 
several instances in the great rivers of the Indo- 
Chinese peninsula. 

The hydraulic system of Europe is eminently 
favourable to inland navigation, small as the rivers 
are in comparison with those in other parts of the 
world ; but the flatness of the great plain, and the 
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lowness of its watershed, are very favourable to the 
construction of canals. In the west, however, the 
Alps and German mountains divide the waters that 
flow to the Atlantic on one side, and to the Medi- 
terranean and Black Sea on the other ; but in the 
eastern parts of Europe the division of the waters 
is merely a more elevated ridge of the plain itself, 
for in all plains such undulations exist, though often 
imperceptible to the eye. This watershed begins on 
the northern declivity of the Carpathian Mountains 
about the 23rd meridian, in a low range of hills 
running between the sources of the Dnieper aiid the 
tributaries of the Vistula, from whence it winds in 
a tortuous course along the plain to the Valdai 
table-land, which is its highest point, 1200 feet 
above the sea; it then declines northward towards 
Onega, about the GOth parallel, and lastly turns in a 
very serpentine line to the sources of the Kama in 
the Ural mountains near the 62nd degree of north 
latitude. -The waters north of this line run into the 
Baltic and White Sea, and, on the south of it, into 
the Black Sea and the Caspian. 

Thus Europe is divided into two principal hydrau- 
lic systems ; but since the basin of a river compre- 
hends all ihe plains and valleys drained by it and its 
tributaries from its source to the sea, each country is 
subdivided into as many natural divisions or basins 
as it has primary rivers, and these generally comprise 
all the rich and habitable parts of the earth, and are 
the principal centres of civilization, or are capable 
of becoming so. 
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The streams to the north of the general watershed 
are very numerous ; those to the south are of greater 
magnitude. The systems of the Volga and Danube 
are the most extensive in Europe ; the former has a 
basin comprising 640,000 square miles, and is navi- 
gable throughout the greater part of its course of 
1900 miles. It rises in a small lake on the slopes 
of the Valdai table-land, 550 feet above the level of 
the ocean, and falls into the Caspian, which is 83 
feet 7 inches below the level of the Black Sea, so 
that it has a fall of 633 feet in a course of more than 
2400 miles. It carries to the Caspian one-seventh 
of all the river- water of Europe. 

The Danube drains 300,000 square miles, and 
receives 60 navigable tributaries. Its quantity of 
water is nearly as much as that of all the rivers that 
empty themselves into the Black Sea taken together. 
Its direct course is 900 miles, its meandering line is 
2400. It rises in the Black Forest at an elevation 
of 2850 feet above the level of the sea, so that it has 
considerable velocity, which, as well as rocks and 
rapids, impedes its navigation in many places, but it 
is navigable downwards, through Austria, for 600 
miles, to New Orsova, from whence it flows in a 
gentle current to the Black Sea. The commercial 
importance of these two rivers is much increased by 
their flowing into inland seas. By canals between 
the Volga and the rivers north of the watershed, the 
Baltic and White Seas are connected with the Black 
Sea and the Caspian ; and the Baltic and Black Sea 
are also connected by a canal between the Don and 
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the Dnieper. Altogether the water system of Russia 
is the most extensive in Europe. 

The whole of Holland is a collection of deltoid 
islands, formed by the Ehine, the Meuse, and the 
Scheldt — a structure very favourable to commerce, 
and which has facilitated an extensive internal navi- 
gation. The Mediterranean is already connected 
with the North Sea by the canal which runs from 
the Rhone to the Rhine ; and this noble system, ex- 
tended over the whole of France by 7591 miles of 
inland navigation, has conduced mainly to the im- 
proved state of that great country. 

Many navigable streams rise in the Spanish moun- 
tains ; of these the Tagus has depth enough for the 
largest ships as high as Lisbon. Its actual course is 
480 miles, but its direct line much less. In point 
of magnitude, however, the Spanish rivers are of 
inferior order, but canals have rendered them bene- 
ficial to the country. Italy is less favoured in her 
rivers, which only adroit vessels of small burthen ; 
those on the north are by much the most important, 
especially the Po and its tributaries, which by canals 
connect Venice and Milan with various fertile pro- 
vinces of Northern Italy ; but whatever advantages 
nature has afforded to the Italian states have been 
improved by able engineers, both in ancient and 
modern times. 

The application of the science of hydraulics to 
rivers took its rise in Northern Italy, which has been 
carried to such perfection in some points, that China 
is the only coimtry which can vie with it in the prac- 
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tice of irrigatioD. The lock on canals was in use in 
Lombardy as early as the 13th century, and in the 
end of the 15th it was applied to two canals which 
unite the Ticino and the Adda, by that great artist 
and philosopher Leonardo da Yinci ; about the same 
time he introduced the use of the lock into France,^ 

Various circumstances combine to make the Bri- 
tish rivers more useful than many others of greater 
magnitude. The larger streams are not encumbered 
with rocks or rapids ; they all run into branches of 
the Atlantic ; the tides flow up their channels to a 
considerable distance; and above all, though short 
in their course, they end in wide estuaries and sounds, 
capable of containing whole navies — a circumstance 
that gives an importance to streams otherwise insigni- 
ficant, when compared with the great rivers of either 
the old or new continent. 

The Thames, whose basin is only 5027 square 
miles, and whose length is but 240 miles, of which, 
however, 204 are navigable, spreads its influence over 
the remotest parts of the earth; its depth is suf- 
ficient to admit large vessels even up to London, and 
throughout its navigable course a continued forest of 

1 Leonardo da Vinci was appointed Director of Hydraulic 
Operations in Lombardy by the Duke of Milan, and during 
the time he was painting the " Last Supper" he completed 
the Canal of Martesana, extending from the Adda to Milan, 
and improved the course of the latter river from where it 
emerges from the Lake of Como to the Po. By means of the 
Naviglio Grande, the Martesana Canal establishes a water 
communication between the Adda and the Ticino, the Lakes 
of Como and Maggiore. 



380 PHYSICAL GEOGRAPHY. CHAP. XVII. 

masts display the flags of every nation : its banks, 
which are in a state of perfect cultivation, are the 
seat of the highest civilization, moral and political. 
Local circumstances have undoubtedly been favour- 
able to this superior development, but the earnest and 
energetic temperament of the Saxon races has ren- 
dered the advantages of their position available. The 
same may be said of other rivers in the British islands, 
where commercial enterprise and activity vie with 
that on the Thames. There are 2790 miles of canal 
in Britain, and, including rivers, 6430 miles of in- 
land navigation, which, in comparison with the size 
of the country, is very great ; it is even said that 
no part of England is more than 15 miles distant 
from water communication. 

On the whole, Europe is fortunate with regard to 
its water systems, and its inhabitants are for the 
most part alive to the bounties which Providence 
has bestowed. 

AFRICAN RIVERS. 

In Africa the tropical climate and the extremes of 
aridity and moisture give a totally diiferent character 
to its rivers. The most southerly part is compara- 
tively destitute of them, and those that do exist are 
of inferior size, except the Gariep, or Orange River, 
which has a long course on the table-land, but is no- 
where navigable. From the eastern edge of the 
table-land of South Africa, which is very abrupt, 
rise all those rivers which flow across the plains of 
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Mozambique and Zanguebar to the Indian Ocean. 
Of these the Zambesi, or Quillimane, is probably 
the largest : it is said to have a course of 900 
miles, and to be navigable during the rains for 200 or 
300 mUes from its mouth. The Ozay, not far south 
of the equator, is also believed to be of great extent, 
and the Juba, more to the north ; all these streams 
have little water at their mouths during the dry 
season, but in the rainy season they are navigable. 
Some of those still farther north do not reach the 
sea at all times of the year, but end in lakes and 
marshes, as the Haines, or Webbi, and Hawash. The 
first, after coming to within a small distance of the 
Indian Ocean, runs southward parallel to the coast, 
and falls into a very large and deep lake about a 
degree north of the equator. Between the Hawash 
and the Straits of Bab-^l-Mandeb there is no river 
of any note. In many parts of the coast, near the 
rivers, grain ripens all the year, and every eastern 
vegetable production might be raised. The Hawash 
runs through a low desert country inhabited by the 
Dankali Ifeduins : that river is the recipient of the 
waters which come from the eastern declivity of 
the table-land of Abyssinia, while the Nile receives 
those of the opposite slope. 

The part of the table-land between the 18th paral- 
lei of south latitude and the equator is the origin 
from whence the waters flow to the Atlantic on one 
hand, and to the Mediterranean on the other. Those 
which go to the Atlantic rise south of Lake N'yassi, 
chiefly in a ridge of no great elevation which runs 
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from S.W. to N.E. to the west of the dominions of 
the Cambeze, and, after billing in cascades and rapids 
through the chains that border the table* land on the 
west, fertilize the luxuriant maritime plains of Ben- 
guela, Congo, Angola, and Loando. The Zaire, or 
Congo, by much the largest of these, is navigable for 
140 miles, where the ascent of the tide is stopped by- 
cataracts. The lower course of this river is 6 or 6 
miles broad, full of islands, and 160 fathoms deep 
at its mouth. Its upper course, like that of most of 
these rivers, is unknown; the greater number are 
fordable on the table-land, but, from the abrupt de- 
scent of the high country to the maritime plains, none 
of them afford access to the interior of South Africa. 

The mountainous edge of the table-land, with its 
terminal projections, Senegambia and Abyssinia, 
which separate the northern from the southern de- 
serts, are the principal source of running water in 
Africa. Various rivers have their origin in these 
mountainous regions, of which the Nile and the Niger 
yield in size only to some of the great Asiatic and 
American rivers. In importance and historical im- 
terest the Nile is inferior to none. 

Two large rivers unite their streams to form the 
Nile — the Bahr-el-Abiad, or White River, and the 
Bahr-el-Azrek, or Blue River ; but the latter is so fiir 
inferior to the Bahr-el-Abiad that it may almost be 
regarded as a tributary. The main stream has never 
been ascended by any traveller above 4^ 9' north 
latitude, the point reached recently by the missionary 
Knoblecher, and who could see the river for 30 miles 
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£irther coining from the south-west. Bahr-el-Abiad, 
or the true Nile, was supposed, from the re- 
port of the natives, to rise, under the name of the 
Tubiri, at a comparatively small distance firom the 
sea, in the country of Mono Mot^zi, which is a conti- 
nuation of the high plateau of Abyssinia, situate to 
the north of the great Lake Zambi^ze, or N'yassi. 
The natives say that it flows from the lake itself; at 
all events it seems to be pretty certain that its origia 
is in the mountainous or hilly country of Mono 
Moezi, a word which in all the languages of that part 
of AMca signifies the Moon : hence the Nile has been 
said, since the days of Ptolemy, to rise in the Moun- 
tains of the Moon. Dr. Beke even supposes that it 
may have its upper sources in the snowy range of 
Kilimanjaro, situated south of the equator. Amidst 
many windings it takes a general direction towards 
the N.E. to the 14th northern parallel, whence it 
follows the same course till its junction near Kliartum 
with the Blue Nile in the plains of Sennaar. 

One of the largest affluents of the White River, if 
it be not its highest branch, rises by numerous heads 
in the mountainous countries of Enarya and Kaffa, 
between 7° and 9° North. The Gojab and Borora 
are its chief tributaries ; the latter, which encircles 
the country of Enarea, is, according to M. d'Abbadie, 
the principal source of the White River, and rises 
in the forest of Babya, in latitude 8^ N., at an 
elevation of nearly 6000 feet above the level of the 
sea. These united streams form the river Uma, 
and perhaps the Shoaberri ; but scarcely anything is 
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known of the latter between the high lands of Ethi- 
opia and where it is said to empty itself into the 
Bahr-el-Abiad. 

The Abyssinian branch of the Nile, known as the 
Bahr-el-Azrek, or Blue River, rises under the name 
of the Didhesa in the Galla country, south of Abys- 
sinia, about 73 miles west of Saka, the capital of 
Enarea. It springs from a swampy meadow in the 
same elevated plains where the Godjeb and other 
affluents of the White Nile originate, in which it sepa- 
rates the kingdoms of Guma and Enarea, and main- 
tains a general north-westerly direction till it joins the 
White Nile at Khartum. Of the many tributaries 
to the Blue River, the Abdi, the Nile of Bruce, b 
the greatest and most celebrated. Its sources are in a 
swampy meadow near Mount Giesk, in the district of 
Sdkkata, from whence it takes a circular direction 
round the peninsula of Gojam, passing through Lake 
Dembea, and receiving many affluents from the 
mountain-chain that forms the centre of the penin- 
sula, and at last falls into the Didhesa or Bahr-el- 
Azrek, in about 1 1 ° N. latitude. From that point the 
only streams of any consequence that join either the 
Blue River or the united streams of the Blue and 
White Rivers, are the Rahad and Dender, which 
rise in Abyssinia, till 160 miles below their con- 
fluence, where the Atbarah, formed by the junction 
of the Gwang and Takkazie, falls into it. This 
river, which is the principal tributary of the Nile, is 
formed by two branches. The Takkazie rises in the 
mountains of Lasta, a day's journey from Lalibala, 
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one of the most celebrated places in Abyssinia, re- 
markable for its churches hewn out of the solid 
rock, and the Tselari, which springs from Mount 
Bidla, the northern extremity of the high land of 
Lasta, which divides the head waters of the two 
branches. The united stream, after winding like the 
other rivers of this country, joins the Nile in 18° N. 
latitude, the northern limit of the tropical rains. 

The Abyssinian rivers in the upper part of their 
course are little more than muddy brooks in the dry 
season, but during the rains they inundate the plains. 
They break from the table-lands through fissures in the 
rocky surface, which are at first only a few yards wide, 
but gradually increase to several miles ; the streams 
form cataracts from 80 to more than 100 feet high, and 
then continue to descend by a succession of falls and 
rapids, which decrease in height as they go north- 
wards to join the main stream. The Takkazie takes 
its name of "The Terrible" from the impetuosity 
with which it rushes through the chasms and over 
the precipices of the mountains.^ 

A peculiarity of most of the principal affluents of 
the Nile is their spiral course, so that, after having 
formed a curve of greater or less extent, generally 
round insulated mountain masses, they return upon 
themselves at a short distance from their sources. It 
is by no means improbable that the head stream of 
the Nile itself takes a spiral course round a lofty 

^ According to M. d'Abbadie, Takkazie is the ancient 
Abyssinian name for river. See Exod. Tii. 15. 
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mountain mass, similar to the snow-clad mountains 
of Sdmien and Kaffa.^ * 

From the Takkazie down to the Mediterranean, a 
distance of 1200 miles, the Nile does not receive a 
single brook. The first part of that course is 
interrupted by cataracts, from the geological struc- 
ture of the Nubian desert, which consists of a 
succession of broad sterile terraces, separated by- 
ranges of rocks running east and west. Over these the 
Nile falls in nine or ten cataracts, the last of which 
is at Es-Souan (Syene), where it enters Egypt. Most 
of them are only rapids, where each successive fall of 
water is not a foot high. That they were higher at 
a former period has recently been ascertained by 
Dr. Lepsius, the very intelligent traveller sent by 
the King of Prussia at the head of a mission 
to explore that country. He found a series of 
inscriptions on the rocks at Sennaar, marking the 
height of the Nile at different periods : and it 
appears from these, that in that country the bed of 
the river had been 30 feet higher than it is now. 

Fifteen miles below Cairo, and at 90 miles from 
the sea, the Nile is divided into two branches, of 
which one, running in a northerly direction, enters 
the Mediterranean below Rosetta ; the other, cutting 
Lower Egypt into two nearly equal parts, enters the 
sea above Damietta, so that the delta between these 

^ Dr. Beke on the Nile and its Affluents. See also Re- 
searches of M. d'Abbadie on the higher branches of the 
Nile, in the Journal de la Soci^te de Geograpbie, 1849 ; and 
in the Athenaeum. 
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two places has a sea-coast of 1 87 miles. The fall from 
the great cataract to the sea is two inches in a mile. 

The basin of the Nile, occupying an area of 
600,000 square miles, has an uncommon form ; it 
is wide in Ethiopia and Nubia, but for the greater 
part of a winding course of 2750 miles^ it is merely 
a verdant line of the softest beauty, suddenly and 
strongly contrasted with the dreary waste of the 
Red Desert. Extending from the equatorial far 
into the temperate zone, its aspect is less varied 
than might have been expected on account of the 
parched and showerless country it passes through. 
Nevertheless, from the great elevation of the origin 
of the river, the upper part has a perpetual spring, 
though within a few degreas of the equator. At 
the foot of the table-land of Abyssinia the country 
is covered with dense tropical jungles, while the 
rest of the valley is rich soil, the detritus of the 
mountains for thousands of years. 

As the mean velocity of the Nile, when not in 
flood, is about two miles and a half an hour, a 
particle of water would take twenty-two days and a 
half to descend from the junction of the Takkazie to 
the sea ; hence the retardation of the annual inun- 

1 If we consider the Uma as the highest branch of the Nile, 
and adopt M. Amaad's estimation of the windings of the Bahr 
el Abiad from Khartum upwards, it is probable that the wind- 
ing course of the river will be found much greater than that 
given in the text : indeed M. d'Abbadie has calculated from 
these data that the course of the Nile, if developed on a 
meridian line, would reach from the Equator to Tomea, in 
Lapland, 3950 geographical miles. 

2c2 
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dations of the Nile in its course is a peculiarity of 
this river, owing to some unknown cause towards 
its origin which affects the whole stream. In 
Abyssinia and Sennaar the river begins to swell in 
April/ yet the flood is not sensible at Cairo till 
towards the summer solstice ; it then continues to 
rise about a hundred days, and remains at its greatest 
height till the middle of October, when it b^ns 
to subside, and arrives at its lowest point in April 
and May. The height of the flood in Upper 
Egypt varies from 30 to 35 feet ; at Cairo it is 
23, and in the northern part of the delta only 
4 feet. 

Anubis, or Sirius, the Dog-star, was worshipped 
by the Egyptians, from its supposed influence on 
the rising of the Nile. According to Champollion, 
their calendar commenced when the heliacal rising 
of that star coincided with the summer solstice — the 
time at which the Nile began to swell at Cairo. 
Now this coincidence made the nearest approach to 
accuracy 3291 years before the Christian era; and 
as the rising of the river still takes place precisely 
at the same time and in the same manner, it follows 

^ The April rains in Abyssinia are slight, and coincide 
with the passage of the sun in the prime vertical, and a partial 
rise of the Nile corresponding to them has been observed at 
Cairo, but the principal rains, the probable cause of the great 
rise in the waters of the Nile, take place at a later period in 
Enarea, and probably throughout all Ethiopia, between 7^ 
and 9° N. It rains there every day in September, and as the 
maximum rise of the Nile at Cairo is in October, these two 
phenomena are evidently connected. — D*Ahhadie, 
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that the heat and periodical rains in Upper Ethiopia 
have not varied for 6000 years. In the time of 
Hipparchus the summer solstice was in the sign of 
Leo, and probably about that period the flowing of 
the fountains from the mouths of lions of basalt and 
granite was adopted as emblematical of the pouring 
forth of the floods of the JMle. The emblem is still 
common in Eome, though its origin is probably 
forgotten, and the s%ns of the Zodiac have moved 
backwards more than 30^. 

The two greatest African rivers, the Nile and the 
Niger, are dissimilar in almost every circumstance ; 
the Nile discharging for ages into a sea, the centre 
of commerce and civilization, has been renowned by 
the earliest historians, sacred and profane, for the 
exuberant fertility of its banks, and for the learning 
and wisdom of their inhabitants, who have left mag- 
nificent and imperishable monuments of their genius 
and power. Egypt was for ages the seat of science, 
and by the Eed Sea it had intercourse with the most 
highly cultivated nations of the East from time imme- 
morial. ThQ Niger, on the contrar}'^, though its 
rival in magnitude, and running through a country 
glowing with all the brilliancy of tropical vegetation, 
lias ever been inhabited by barbarous or semi-bar- 
barous nations ; and its course till lately was little 
known, as its source still is. In early ages, before 
the Pillars of Hercules had been passed, and indeed 
long afterwards, the Atlantic coast of Africa was an 
unknown region, and thus the flowing of the Niger 
into that lonely ocean kept the natives in their 
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original rude state. Such are the effects of local 
circumstances on the intellectual advancement of 
man. 

The sources of the Niger, Joliba, or Quorra, are 
supposed to be on the northern side of the Kong 
Mountains, in the country of Bambarra, more tlian 
1600 feet above the level of the sea. From thence 
it runs north, and, after passing through Lake Debo, 
makes a wide circuit in the plains of Soudan to 
Timbuctoo through eight or nine degrees of lati- 
tude ; then bending round, it again approaches the 
Kong Mountains, at the distance of 1000 miles in a 
straight line from its source; and having threaded 
them, it flows across the low lands into the Gulf of 
Guinea, a course of 2300 miles. In the plains of 
Soudan it receives many very large affluents from 
the high land of Senegambia on the west, and the 
Tchadda on the east — a navigable river larger tlian 
itself, probably the outlet of the great lake Tchad, 
and falls into it a little below Fundah, after a course 
of some hundred miles: thus the Niger probably 
affords an uninterrupted water-communication from 
the Atlantic to the heart of Africa.* Long before 
leaving the plains of Soudan it becomes a noble river 
with a smooth stream, running at the rate of fix)m 
5 to 8 miles an hour, varying in breadth from 1 to 8 
miles. Its banks are studded with densely populous 
towns and villages, groves of palm-trees, and culti- 
vated fields. 

This great river divides into three branches near 
* Captain W. Allen, R.N. 
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the head of a delta which is equal in area to Ireland, 
intersected by navigable branches of the principal 
stream in every direction. The soil is rich mould, 
and the vegetation so rank that the trees seem to 
grow out of the water. The !Nun, which is the 
principal or central branch, flows into the sea near 
Cape Formosa, and is that which the brothers Lan- 
der descended. There are, however, six rivers which 
run into the Bight of Benin, all communicating with 
the Niger, and with one another. The old Calabar 
is the most eastern ; it rises in the high land of Cal- 
bongos, and is united to the Niger by a natural 
canal. The Niger, throughout its long winding 
course, lies entirely within the tropic of Cancer, and 
is consequently subject to periodical inundations, 
which reach their greatest height in August, about 
40 or 50 days after the summer solstice. The plains 
of Soudan are then covered with water and crowded 
by boats. These fertile regions are inaccessible to 
Europeans from the. pernicious climate, and dan- 
gerous from the savage condition of many of the 
tribes. 

The coast of Guinea, west from the Niger, is 
watered by many streams, of no great magnitude, 
from the Kong Mountains. The table-land of Sene- 
gambia is the origin of the Bio Grande, the Gambia, 
the Senegal, and others of great size ; and also of 
many of an inferior order that fertilize the luxuriant 
maritime plains on the Atlantic- Their navigable 
course is cut short by a semicircular chain of moun- 
tains which forms the boundary of the high land, 
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through which they thread their way in rapids and 
cataracts. The Gambia rises in Foula Toro, and 
afler a course of about 600 miles enters the Atlantic 
by many branches connected by natural channels, 
supposed at one time to be separate rivers. The 
Senegal, the largest river in this part of Africa, is 
850 miles long. It receives many tributaries in the 
upper part of its course, and the lower is full of 
islands. It drains two lakes, and is united to the 
basin of the Gambia by the river Neriko, 
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CHAPTER XVm. 

Asiatic Rivers — Euphrates and Tigiis — River Systems South 
of the Himalaya — Chinese Rivers — Siberian Rivers. 

The only river system of importance in Western 
Asia is that of the Euphrates and Tigris, in the 
basin of which, containing an area of 230,000 square 
miles, immense mounds of earth, in a desolate 
plain, point out the sites of some of the most 
celebrated cities of antiquity — of Nineveh and Baby- 
lon. Innumerable remains and inscriptions, the 
records of times very remote, have been discovered 
by adventurous travellers, and bear testimony to the 
truth of some of the most interesting pages of history. 
The Euphrates, and its affluent the Merad-Cha'i (sup- 
posed to be the stream forded, as the Euphrates, by the 
Ten Thousand in their retreat), rise in the heart of 
Armenia, and, after running 1800 miles on the table- 
land to 38^ 41' of north latitude, they join the 
northern branch of the Euphrates, which rises in the 
Gheul Mountains, near Erzeroum. The whole river 
then descends in rapids through the Taurus chain, 
north of Romkala, to the plains of Mesopotamia. 

The Tigris rises in the mountains to the N. and 
W. of Dyar-bekir, and after receiving several tribu- 
taries from the high lands of Kurdistan, it pierces the 
Taurus range about 100 miles above Mosul, from 
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whence it descends in a tortuous course through the 
plain of ancient Assyria, receiving many streams from 
the Tyari mountains, inhabited by the Nestorian 
Christians, and, farther south, from those of Luristan. 
The country through which it flows is rich in corn- 
fields, date-groves, and forest-trees.* Near to the city 
of Bagdad the Tigris and Euphrates approach to 
within 12 miles of each other, where they were once 
connected by two great canals. From this point 
they run nearly parallel for more than 100 miles, 

^ It is in the space comprised between two of the eastern 
tributaries of the Tigris, the Khans and the Great Zab, or 
Abou Selman of the Arabs, that the extensive rains of Koy- 
unjik, Khorsabad, and especially of Nimroad, are situated, 
the last of which have been so satisfactorily identified with 
the capital of Assyria — the ancient Nineveh — by our enter- 
prising and talented countryman Mr. Layard, to whose exer- 
tions, under circumstances of peculiar difficulty, surrounded 
by every privation, our national Museum is indebted for that 
magnificent coUection of Assyrian monuments which at this 
moment forms the admiration of the British public. In the 
former edition of this book we expressed a hope that our 
Government would follow up the researches commenced by 
Mr. Layard, and that several of the ^gantic sculptures re- 
moved by him with such perseverance and labour, to Bussorah, 
would ere long be added to the riches of the British Museum. 
These hopes have been partially responded to ; Mr. Layard 
being again enabled to return to the scene of his former 
labours by the liberality of Her Majesty *s Government. But 
much yet remains to be effected ; the field of research is so 
vast, and pecuniary assistance only wanting to reap in it. 

See Mr. Layard's work on * Nineveh and its Remains,' 
2 vols. 8vo., and his illustrated work in folio — the former 
one of the most interesting narratives ever published on the 
audquities of Central Asia. 
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encircling the plain of Babylon or Southern Meso- 
potamia — the modern Irak-Arabi. The two rivers 
unite at Korna, and form one stream, which, under 
the name of Shat el Arab, runs for 150 miles before 
it falls into the Persian Gulf. The banks of the 
Tigris and Euphrates, once the seat of an extensive 
population, and of art, civilization, and industry, are 
now nearly deserted, covered with brushwood and 
grass, dependent on the rains alone for that luxuriant 
vegetation which, under an admirable system of irri- 
gation, formerly covered them. Excepting the large 
centres of population, Bagdad and Mosul, the inha- 
bitants consist of nomade Kurdish tribes. What 
remains of civilization has taken refuge in the moun- 
tains, where the few traces of primitive and most 
ancient Christianity, under the misapplied denomi- 
nation of Nestorian Christians, are to be found in the 
Tyari range. The floods of the rivers are very 
regular in their period ; beginning in March, they 
attain their greatest height in June. 

The Persian Gulf may be navigated by steam all 
the year, the Euphrates only eight months ; it might, 
however, afford easy intercourse with eastern Asia, as 
it did in former times. The distance from Aleppo to 
Bombay by the Euphrates is 2870 miles, of which 
2700, from Bir to Bombay, are by water; in the 
time of Queen Elizabeth this was the common route 
to India, and a fleet was then kept at Bir, expressly 
for that navigation. 

Six rivers of the first magnitude descend from the 
southern side of the table-land of eastern Asia and 
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its mountain barriers, all different in origin, direc- 
tion, and character, while they convey to the ocean 
a greater volume of water than all the rivers of the 
rest of the continent conjointly. Of these, the Indus, 
the double system of the Ganges and Brahmapootra, 
and the three parallel rivers in the Indo - Chinese 
peninsula, water the plains of southern Asia ; the 
great system of rivers that descend from the eastern 
terraces of the table-land irrigates the fertile lands of 
China ; and lastly the Siberian rivers, not inferior to 
any in magnitude, carry the waters of the Altai and 
northern slope of the table-land to the Arctic Ocean. 

The hard-fought battles and splendid victories re- 
cently achieved by British valour over a bold and 
well-disciplined foe have added to the historical in- 
terest of the Indus and its tributary streams, now the 
western boundaries of our Asiatic empire. 

The sources of the Indus were only ascertained in 
1812; the Ladak,. the largest branch of the Indus, 
has its origin in the snowy mountains of Karakorum ; 
and the Shyook, which is the smaller stream, rises in 
the Kentese or Gangri range, a ridge parallel to the 
Himalaya, which extends along the table- land of 
Tibet, north and west of the sacred lakes of Mana- 
sarowar. These two streams join north-west of Ladak 
and form the Indus ; the Sutlej, its principal tribu- 
tary, springs from the lake of Rakas Tal, which com- 
municates with that of Manasarowar, both situated 
in a valley between the Himalaya and Gangri chain 
at the great elevation of 15,200 feet. These rivers, 
fed by streams of melted snow from the northern 
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side of the Himalaya, both flow westward along the 
extensive longitudinal valley of western Tibet. The 
Sutlej breaks through the Himalaya about the 7oth 
meridian, and traverses the whole breadth of the 
chain, in frightful chasms and clefts in the rocks, to the 
plains of the Punjab ; the Indus, after continuing its 
course on the table-land through several degrees of 
longitude farther, descends near the junction of the 
Himalaya and the Hindoo Coosh, west of the valley 
of Cashmere, to the same plain. Three tributaries — 
the Jelum or Hydaspes, the Chenab or Acescines, and 
the Kavee or Hydraotes, all superior to the Rhone 
in size — flow from the southern face of the Himalaya, 
and with the Sutlej (the ancient Hyphasis) join the 
Indus before it reaches Mittun ; hence the name 
Punjab, " the plain of the five rivers," now one of 
the most valuable countries in the East. From 
Mittun to the ocean, the Indus, like the Nile, does 
not receive a single accessary, from the same cause — 
the sterility of the country through which it passes. 
The Cabul river, which rises near Guzni, and is 
joined by a larger affluent from the southern decli- 
vities of the Hindoo Coosh, flows through picturesque 
and dangerous defiles, and joins the Indus at the 
town of At lock, and is the only tributary of any 
magnitude that comes from the west. 

The Indus is not favourable to navigation : for 
70 miles after it leaves the mountains the descent 
in a boat is dangerous, and it is only navigable 
for steam-vessels of small draught of water ; yet, 
from the fertility of the Punjab, and the near 
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approach of its basia to that of the Ganges at 
the foot of the mountains, it must ultimately be a 
valuable acquisition, and the more especially be- 
cause it commands the principal roads between Per- 
sia and India, one through Cabul and Peshawer, 
and the other from Herat through Candahar. The 
delta of the Indus, formerly celebrated for its 
civilization, has long been a desert; but from the 
luxuriance of the soil, and the change of political 
circumstances, it may again resume its pristine 
aspect. It is 60 miles long, and presents a face of 
1^0 miles to the sea in the Gulf of Oman, where 
the river empties itself by many mouths, of which 
only three or four are navigable ; one only can be 
entered by vessels of 50 tons, and all are liable to 
change. The tide ascends them with extraordinary 
rapidity for 75 miles, and so great is the quantity of 
mud carried by it, and the absorbing violence of 
the eddies, that a vessel wrecked on the coast was 
buried in sand and mud in two tides. The an- 
nual floods begin with the melting of the snow in the 
Himalaya in the end of April, come to their height 
in July, and end in September. The length of 
this river is 1500 miles, and it drains an area of 
400,000 square miles. 

The second group of South Indian rivers, and one 
of the greatest, is the double system of the Ganges 
and Brahmapootra. These two rivers, though wide 
apart at their courses, have their sources little re- 
moved from each other, on opposite sides of the cen- 
tral ridge of the Himalaya, and which, converging 
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to a common delta, constitute one of the most im- 
portant river systems on the globe. 

Mr. Alexander Elliot, of the Body Guard in Ben- 
gal, son of Admiral Elliot, with his friends, are the 
first who have accomplished the arduous expedition 
to the sources of the Ganges. The river flows at 
once in a very rapid stream not less than 40 yards 
across, from a huge cave in a perpendicular wall of 
ice at the distance of about three marches from the 
Temple of Gungootree, to which the pilgrims resort. 
Mr. Elliot says, " The view from the glacier was 
perfectly amazing; beautiful or magnificent is no 
word for it, — it was really quite astonishing. If you 
could fancy a bird's-eye of all the mountains in the 
world in one cluster, and every one of them covered 
with snow, it would hardly give you an idea of the 
sight which presented itself." 

Many streams fipom the southern face of the Hi- 
malaya unite at Hurdwar to form the great body of 
the river. It flows from thence in a south-easterly 
direction through the plains of Bengal, receiving in 
its course the tribute of 19 or 20 rivers, of which 
12 are larger than the Hhine. About 220 miles in 
a direct line from the Bay of Bengal, into which the 
Ganges flows, the innumerable channels and branches 
into which it splits form an intricate maze over a 
delta twice as large as that of the Nile. 

The Brahmapootra, a river equal in the volume of 
its waters to the Ganges, may be considered as the 
continuation of the Dzangho Tchou or river of 
Lassa, which rises near the sources of the Sutlej and 
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the Indus, in long. 82° E. After watering' the great 
longitudinal valley of eastern Tibet, it makes a 
sudden bend to the south in long. 90^ E., cutting 
through the Himalaya chain, as the Indus does at 
its opposite extremity between Iskardo and Attock ; 
after which it receives several tributaries from 
the northern mountains of the Birman empire ; but 
very little is known of this part of its basin. The 
upper part of the Brahmapootra is parallel to the 
Himalaya chain, until it enters Upper Assam, 
where, passing through the sacred pool of Brahma- 
Koond, it receives the name which it bears in the 
lower part of its course — Brahmapootra, the " off- 
spring of Brahma:" the natives call it the Lahit, 
Sanscrit for the '' Red River." In Upper Assam, 
through which it winds 500 miles and forms some 
extensive channel islands, it receives six very con- 
siderable accessories, of which the origin is un- 
known, though some are supposed to come from 
the table-land of Tibet. They are only navigable 
in the plains, but vessels of considerable burthen 
ascend the parent stream as far as Sundiva. Before 
it enters the plains of Bengal, below Goyalpara, the 
Brahmapootra runs with rapidity and in great volume, 
and, after receiving the rivers of Bhotan and other 
streams, branches of it unite with those of the Ganges 
about 40 miles from the coast, but the two rivers 
enter the sea by different mouths, though they some- 
times approach within two miles. The length of 
the Brahmapootra is estimated at 1500 miles, or 
nearly the same as that of the Ganges : the volume 
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of water discharged by it during the dry season is 
about 1,46,188 cubic feet in a second ; the quantity 
discharged by the Ganges in the same time and 
under the same circumstances is only 80,000 cubic 
feet. In the perennial floods the quantity of water 
poured through the tributaries of the Brahmapootra 
from their snowy sources is incredible; the plains 
of Upper Assam are an entire sheet of water from 
the 15th of June to the 15th of September, and 
there is no commimication but by elevated cause- 
ways eight or ten feet high : the two rivers, with 
their branches, lay the plain of Bengal under water 
for hundreds of miles annually. They begin first 
to swell from the melting of the snow on the 
mountains, but, before their inferior streams over- 
flow from that cause, all the lower parts of Bengal 
adjacent to the Ganges and Brahmapootra are under 
water from the swelling, of these rivers by the rains. 
The increase is arrested before the middle of August, 
by the cessation of the rains in the mountains, 
though they continue to fall longer on the plains. 
The delta is traversed in every direction by arms 
of the rivers. The Hoogly branch, at all times 
navigable, passes Calcutta and Chandernagor ; and 
the Hauringotta arm is also navigable, as well as 
the Ganges properly so called. The channels, how- 
ever, are perpetually changing, from the strength of 
the current, and the prodigious quantity of matter 
washed from the high lands; the Ganges alone 
carries to the sea 6,000,000,000 cubic feet of mud 
annually, the effects of which are perceptible 60 miles 
VOL. I. 2d 
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from the coast. The elevation of the mountains, 
and indeed of the land generally, must have been 
enormous, since it remains still so stupendous after 
ages of such degradation. The Sunderbunds, a 
congeries of innumerable river islands formed by 
the endless streams and narrow channels of the 
rivers, as well as by the indentations of arms of the 
sea, line the coast of Bengal for 180 miles, a wil- 
derness of jungle and heavy timber. The united 
streams of the Ganges and Brahmapootra drain an 
area of 650,000 square miles, and there is scarcely 
a spot in Bengal more than 20 miles distant from a 
river navigable even in the dry season. 

These three great rivers of Southern India do not 
differ more widely in their physical circumstances 
than in the races of men who inhabit their banks, 
yet from their position they seem formed to unite 
nations the most varied in their aspect and speech. 
The tributaries of the Ganges and Indus come so 
near to each other at the foot of the mountains, 
that a canal only two mUes long woidd unite them, 
and thus an inland navigation from the Bay of 
Bengal to the Gulf of Oman might be esta- 
blished. 

An immense volume of water is poured in a series 
of nearly parallel rivers of great magnitude, and 
running in the direction of the meridian through the 
Indo-Chinese peninsula, to empty themselves into the 
ocean on either side of the peninsula of Malacca. 
They rise in those elevated regions at the south- 
eastern angle of the table-land of Tibet, the lofty but 
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unkoowu provinces of the Chinese empire, and water 
the great valleys that extend nearly from north to 
south with perfect uniformity, between chains of 
mountains no less uniform, which spread out like 
a fan as they approach the sea. Scarcely anything 
is known of the origin or upper parts of these rivers, 
and with a few exceptions almost as little of the 
lower. 

Their number amounts to six or seven, all large, 
though three surpass the rest — the Irrawady, which 
waters the Birman empire, and falls into the Bay of 
Bengal at the Gulf of Martaban ; the Menam, or 
river of Siam ; and the river Cambodja, which flows 
through the empire of Annam : the last two fall 
into the Gulf of Siam nnd the China Sea. 

The sources of the Irrawady are in the same chain 
of mountains with the eastern affluents of the Brah- 
mapootra more to the south. Its course is through 
countries hardly known to Europeans, but it seems 
to be navigable by boats before coming to the city of 
Amarapoora, south of which it enters the finest and 
richest plain of the empire, containing its four 
capital cities. There it receives two large affluents, 
one from the Chinese province of Yunnan, which 
flows into the Irrawady at the city of Ava, 446 
miles from the sea, the highest point attained by the 
British forces during the Burmese war. ^ 

From Ava to its delta the Irrawady is a magnificent 
river, more than four miles broad in some places, but 
encumbered with channel islands. In this part of its 
course it receives its largest tributary, and forms in 

2d2 
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its delta one of the most extensive systems of internal 
navigation. The Rangoon is the only one of its 14 
mouths that is always navigable, and in it the com- 
merce of the empire is concentrated. The internal 
communication is extended by the junction of the 
two most navigable deltoid branches with the rivers 
Saliiaen and Pegu by natural canals: that joining 
the former is 200 miles long ; the canal uniting the 
latter is only navigable at high water. 

The Menam, one of the largest Asiatic rivers, is 
less known than the Trrawady; it comes from the 
Chinese province of Yunnan, and runs throusrh the 
kingdom of Siam, which it cuts into several islands 
by many diverging branches, and enters the Gulf of 
Siam by three principal arms, the most easterly of 
which forms the harbour of Bangkok. It is joined 
to the Menam Kong, or Cambodja, by the small 
river Anan-Myit. 

The river of Cambodja has the longest course of 
any in the peninsula : it is supposed to be the Lan- 
tsan-Kiang, which rises in the high land of K'ham, 
in eastern Asia, not far from the sources of the great 
Chinese river, the Yang-tse-Kiang. After travers- 
ing the elevated plain of Yunnan, where it is navi- 
gable, it rushes through the mountain barriers, and, 
on reaching a wider valley, about 300 miles from its 
mouth, it is joined to the Menam by the natural canal 
of the Anan-Myit. More to the south it is said to 
split into branches which unite again. 

The ancient capital of Annam is situate on the 
Cambodja, about 150 miles from the sea; a little to 
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the south its extensive delta begins, projects far into 
the ocean, and is cut in all directions by arms of the 
river, navigable during the floods ; three of its mouths 
are permanently so for large A^essels up to the capital.. 
The Saiing, more to the east, is much shorter than 
the Cambodja, though said to be 1000 miles long, 
but Europeans have not ascended higher than the 
town of Sai-Gon. Near its mouth it sends off several 
branches to the eastern arm of the Cambodja. All 
rivers of this part of Asia are subject to periodical 
inundations, which fertilize the plains at the expense 
of the mountains. 

The parallelism of the mountain chains constitutes 
formidable barriers between the upper basins of the 
Indo-Chinese rivers, and decided lines of separation 
between the inhabitants of the intervening valleys ; 
but this inconvenience is in some degree compen- 
sated by the natural canals of junction and the ex- 
tensive water communication towards the mouths of 
the rivers. 

Four great systems of rivers take their origin on 
the eastern declivity of the great table-land of central 
Asia, and running from west to east, traverse the 
Chinese empire : — the Hong-Kiang, which, rising in 
the province of Yunnan, empties itself into the bay 
of Canton ; the Yang-tse-Kiang, or Son of the Ocean ; 
the Hoang-Ho ; and the great river of Amur. 

The length of the Hoang-Ho or Yellow River 
is 2000 miles, that of the Yang-tse-Kiang 2900. 
Though near their sources tliey are widely separated 
by the mountain-chains that border the table-land. 
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they approach as they proceed on their eastern course, 
and are not more than 100 miles apart when they, 
enter the Yellow Sea. From a map constructed 
by the Jesuit missionaries in the 18th century it 
appears that the mouth of the Hoang-Ho has 
shifted to the enormous distance of 126 leagues 
from its former position. The Yang-tse Kiang and 
the Yellow River in the lower part of their course 
are united by innumerable canals, forming the grand- 
est system of irrigation and of internal navigation in 
existence. 

The Hoang-Ho has derived its name of" Yellow" 
River from the large quantity of earthy matter it 
brings down with it to the sea, like the Tiber of old. 

Strong tides ascend these rivers to the distance of 
400 miles, and for the time prevent the descent of 
the fresh water, which forms large interior seas, fre- 
quented by thousands of trading- vessels, and they 
irrigate the productive lands of central China, from 
time immemorial the most highly cultivated and the 
most densely peopled region of the globe. 

Almost all the Chinese rivers of less note — and 
they are numerous — feed these giant streams, with 
the exception of the Ta-si or Hong- Kiang and the 
Pee-ho or White River, which have their own 
basins. The former, rising to the east of the town 
of Yunnan, flows through the plains of Canton east- 
ward to the Gulf of Canton, into which it discharges 
itself, increased in its course by the Sekiang. 

The White River, rising in the mountains near the 
Great Wall, becomes navigable a few miles east of 
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Pekin, unites with the Eu-ho, joins the Great Canal, 
and, as the tide ascends it for 80 miles, it is crowded 
with shipping. 

The Amur, the sources of which are partly in the 
Bussian dominions, though its course b chiefly in the 
Mantchourian territory of China, is 2000 miles long, 
including its windings, and has a basin of 853,000 
square miles. Almost all its tributaries come from 
that part of the Baikalian group called the Yablonnoi 
Khrebit by the Russians, and Khing-Ehan-Oola by 
the Chinese. The river Onon, which is the parent 
stream, has its origin in the Khentai £han, a branch 
of the latter ; and though its course is through an 
uninhabited country, it is celebrated as being the 
birthplace and the scene of the exploits of Tshingis 
Khan. Afler passing through the lake of Dalai-nor, 
which is 210 miles in circumference, it takes the 
name of Argun, and forms the boundary between the 
Chinese and Russians for 400 miles ; it is then joined 
by the Shilka, where it assumes the Tunguse name 
of the Amur or Great River : the Mantchoos call it 
the Saghalin or Black Water. It receives most of 
the unknown rivers which come from the mountain- 
slopes of the Great Gobi, and &lls into the Pacific 
opposite to the island of Saghalin, after having tra- 
versed three degrees of latitude and thirty -three of 
longitude. 

Three great rivers, the Lena, the Yenessei, and the 
double system of the Irtish and Oby, not inferior in 
Rize to any of the rivers of Asia, carry off the waters 
of the Altai chain, and of the mountains which 
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bound the northern border of the great Asiatic table- 
land. The Lena, whose basin occupies 800,000 
square miles, springs from mountains north of the 
Lake of Baikal, and runs north-east through more 
than half its course to the Siberian town of Yakutzk, 
the coldest town on the face of the earth, receiving 
in its course the Vitim and the Olekma, its two prin- 
cipal affluents, the former from the Baikal mountains, 
the latter from Stannovoi Khrebit, the most southerly 
part of the Aldan range. North of Yakutzk, about 
the 63rd parallel of latitude, the Lena receives the 
Aldan, its greatest tributary, which also comes from 
the Stannovoi Khrebit; it then goes to the Arctic 
Ocean, between banks of frozen mud, prodigious 
masses of which are hurled down by the summer 
floods, and bring to view the bones of those huge 
extinct species of elephant and rhinoceros, which 
at some remote period had found their nourishment 
in these desert plains.* The length of the Lena, 
including its windings, is 1900 miles. 

* The elephant and rhinoceros of Siberia belong to species 
that are widely scattered over the whole of Europe, and one 
of which is even foand in America. The Siberian indi- 
viduals were covered with a thick coating of hair and far, 
so different from any of their living congeners, which sug- 
gested to Cuvier the explanation of their being able to exist 
in so cold a climate, where, from their extraordinary state of 
preservation, they must evidently have lived, by their hairy 
coats enabling them to brave an excessive climate, whilst 
they found nourishment in the birch and pine forests of these 
high latitudes. See Cuvier, Ossemens Fossiles, article Ele- 
phants Fossiles. 
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The Yenessei, a much larger river tlian the Lena, 
drains about 1,000,000 square miles, and is formed 
by the union of the Great and Little Kern. The 
former rises at the junction of the Sayansk range 
with the Baikalian mountains to the north-west of 
Lake Kassagol ; the latter comes from the Egtag or 
Little Altai, in quite an opposite direction, so that 
these two meet nearly at right angles, and take the 
name of Yenessei; it then crosses the Sagaetses 
range in cataracts and rapids, entering the plains of 
Siberia below the town of Krasnojarsk. Below this 
many rivers join it, chiefly the Angara from the Lake 
Baikal ; but its greatest tributaries, the Upper and 
Lower Tunguska, both large rivers from the Baika- 
lian mountains, join it lower down, the first to the 
south, the latter to the north of the town of Y'eniseisk, 
whence it runs north to the Icy Ocean, there form- 
ing a large gulf, its length, measured along its bed, 
being 2600 miles. 

The Oby rises in the Lake of Toleskoi, "the 
Lake of Gold," in Great Tartary ; all the streams of 
the Lesser Altai unite to swell it and its great tribu- 
tary the Irtish. The rivers which come from the 
northern declivity of the mountains go to the Oby, 
those from the western side to the Irtish, which 
springs from numerous streams on the south-western 
declivity of the Little Altai, and run westward into 
Lake Zaidzan, 200 miles in circumference. Issuing 
from tiience, it takes a westerly course to the plain 
on the north of Semipolatinsk. In the plain it is 
joined by the Tobol, which crosses the steppe of the 
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Kirghiz Cossacks from the Ural Mountains, and 
soon unites with the Oby; the joint stream then 
proceeds to the Arctic Ocean in 67° N. lat. The 
Oby is 2000 miles long, and the basin of these two 
rivers occupies a third part of Siberia. 

Before the Oby leaves the mountains, at a distance 
of 1200 miles from the Arctic Ocean, its surface has 
an absolute elevation of not more than 400 feet, 
and the Irtish, at the same distance, is only 72 feet 
higher ; both are consequently sluggish. When the 
snow melts they cover the country like seas ; and as 
the inclination of the plains in the middle and lower 
parts of their course is not sufficient to carry off the 
water, those immense lakes and marshes are formed 
which characterize this portion of Siberia. 

The bed of the Oby is very deep, and there are no 
soimdings at its mouth ; hence the largest vessels 
might ascend at least to its junction with the Irtish. 
Its many affluents also might admit ships, did not the 
climate form au insurmountable obstacle the greater 
part of the year. Indeed all Siberian rivers are 
frozen annually for many months, and even the ocean 
along the Arctic coasts is rarely disencumbered j&om 
ice ; therefore these vast rivers never can be impor- 
tant as navigable streams. They abound in fish and 
water-fowl, for which the Siberian peasant braves the 
extremest severity of the climate. 

Local circumstances have nowhere produced a 
greater difference in the human race than in the basins 
of the great rivers north and south of the table-land 
of eastern Asia. The Indian, favoured by the finest 
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climate, and a soil which produces the luxuries of 
life, istCTsected with riveis nayigable at all seasons, 
and affording easy communication with the surround- 
ing nations, attained early a high degree of civilization ; 
while the Siberian and Samoide, doomed to contend 
with the rigours of the polar blasts in order to main- 
tain mere existence, have never risen beyond the 
lowest grade of humanity ; but custom softens the 
rigour of this stem life, so that even here a share of 
happiness is enjoyed. 
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CHAPTER XIX. 

River Systems of North America — Rivers of Central America — 
Rivers of South America and of Australia. 

North America is divided into four distinct water 
systems by the Rocky Mountains, the Alleghanies, 
and a table-land which contains the great lakes, and 
separates the rivers that flow into the Arctic Ocean 
from those which go to the Gulf of Mexico. This 
table-land, which is a level, nowhere more than 
1200 or 1500 feet above the surface of the sea, is 
the watershed of the Mackenzie, the Mississippi, tlie 
St. Lawrence, and of the rivers that flow into Hud- 
son's Bay. The St. Lawrence rises under the name 
of the St. Louis in 47° 43' N. lat. and 93° W. long. ; 
after joining the Lakes Superior, Huron, Erie, and 
Ontario, it issues from the last by the name of the 
Iroquois, and, expanding in its north-easterly course 
into the Lakes of St. Francis, St. Louis, and St. Peter, 
it is first known as the St. Lawrence at Montreal, from 
whence it runs north-ea^t into the Atlantic and ends 
in an estuary 100 miles wide. It has a basin of 
297,600 square miles, of which 94,000 are covered 
with water, exclusive of the many lesser lakes with 
which it is in communication. 

North of the watershed there is an endless and 
intricate labyrinth of lakes and rivers, almost all 
connected with one another. But the principal 



CHAP. XIX. RIVER SYSTEMS OF NORTH AMERICA. 413 

streams of these Arctic lands are — the Great Fish 
River, which flows north-east in a continued series 
of dangerous and all • but impassable rapids to the 
Arctic Ocean at Melville Strait ; the Copper-mine 
River, of much the same character, which, after tra- 
versing many lakes, enters the Icy Sea at George 
the Fourth's Gulf; the Mackenzie River, a stream 
of greater ms^^tude, formed by the confluence of 
the Peace River and the Athabasca from the Rocky 
Mountains, which, after flowing north over 16 de- 
grees of latitude, enters the Frozen Ocean in the 
Esquimaux country beyond the Arctic Circle ; and 
the Colville, a very large river, the upper course of 
which in the Russian possessions is very little known, 
enters the sea near Point Barrow, in 152° W. longi- 
tude. All these rivers are frozen more than half 
the year, and the Mackenzie, in consequence of its 
length and direction from south to north, is subject 
to floods like the Siberian rivers, because its lower 
course remains frozen for several hundred miles long 
after the upper part is thawed, and the water, finding 
no outlet, flows over the ice and inundates the plains. 
South of the table-land the valley of the Missis- 
sippi extends for 1000 miles, and this greatest of 
North American rivers has its origin in the junc- 
tion of streams from the small lakes Itaska and 
TJssawa, on the table-land at no greater height than 
1 500 feet above the sea. Before their junction these 
streams frequently spread out into sheets of water, 
and the Mississippi does the same in the upper part 
of its course. This river flows from north to south 
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through more degrees of latitude than any other, 
and receives so many tributaries of the higher orders 
that it would be difHcult even ^o name them. Among 
those that swell its volume from the Bocky Moun- 
tains, the Missouri, the Arkanssus, and the Red River 
are the largest, each being in itself a mighty stream, 
receiving tributaries without number. Before their 
junction the Missouri is a stream much superior to 
the Mississippi both in length and volume, and has 
many affluents larger than the Rhine. It rises in 
about 44° N. lat., and runs partly in a longitudinal 
valley of the Rocky Mountains, and partly at their 
foot, and drains the whole of the country on the 
right bank of the Mississippi between the 49th and 
40th parallels of north latitude. It descends in 
cataracts through the mountain regions, and in the 
plains it sometimes passes through large prairies and 
sometimes through dense forests, in all accom- 
plishing 3000 miles in a very tortuous and generally 
south-eastern direction till it joins the Mississippi 
near tiie town of St. Louis. Lower down, the 
Mississippi is joined by the Arkansas, 2000 miles 
long, with many tributaries, and then by the Red 
River, the former from the Rocky Mountains ; the 
latter, which rises in the table-land of New Mexico, 
is fed by rivers from the Sierra del Sacramento, and 
enters the main stream not far frum the banning 
of the delta, at the head of which the Mississippi 
sends off a large branch called the Atcha&laya to 
the south, and then turning to the east it discharges 
itself by five mouths at the extremity of a long 
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tongue of land which stretches 50 miles into the Gulf 
of Mexico, having formed a delta considerably 
larger than that of the Nile. The shore is lined 
with shallow salt lagoons ; the greater part of the 
delta is covered with water and unhealthy marshes, 
the abode of the crocodile, and during the floods it 
is a muddy sea. This river is navigable for 2240 
miles. Its valley is of variable width, but at its 
greatest width, at the junction of the White River, 
it is 80 miles. 

The tributaries from the Rocky Mountains, though 
much longer, run through countries of less promise 
than those which are traversed by the Ohio and the 
other rivers that flow into the Mississippi on the east, 
which ofler advantages unrivalled even in this won- 
derful country, only beginning to be developed. 

The Ohio is formed by the union of the rivers 
Alleghany and Monongahela, the latter from the 
Laurel ridge of the Alleghany chain in Virginia ; 
the former comes from sources near Lake Erie, and 
the two unite at Pittsburg, from whence the river 
winds 948 miles through some of the finest states of 
the Union, till its junction wilh the Mississippi, 
having received many accessories, six of which are 
navigable streams. There are some obstacles to 
navigation in the Ohio, but they have been avoided 
by canals. Other canals join both the Mississippi 
and its branches with Lake Erie, so that there is an 
internal water communication between the St. Law- 
rence and the Gulf of Mexico. The whole length 
of the Mississippi is 3160 miles, but, if the Missouri 



416 PHYSICAL GEOGRAPHY. CHAP. XIX. 

be considered the main stem, it is 4265, and 
the joint stream .drains an area of about a million 
and a quarter of square miles. The breadth of the 
river nowhere corresponds with its length. At the 
confluence of the Missouri each river is half a mile 
wide, and after the junction of the Ohio it is not 
more. A steamer may ascend the Mississippi for 
2000 miles from Balize without any perceptible 
difference in its breadth. The depth is 168 feet 
where it enters the Gulf of Mexico at New Orleans : 
the fall of the river at Cape Girardeau is four inches 
in a mile. This river is a rapid desolating torrent 
loaded with mud ; its violent floods, from the melt- 
ing of the snow in the high latitudes, sweep away 
whole forests, by which the navigation is rendered 
very dangerous, and the trees, being matted together 
in masses many yards thick, are carried down by the 
spring floods, and deposited over the delta and Gulf 
of Mexico for hundreds of square miles. 

North America can boast of two other great 
water systems, one from the eastern versant of the 
Alleghanies, which flows into the Atlantic, and 
another from the western declivity of the Rocky 
Mountains, which runs into the Pacific. 

All the streams that flow eastward through the 
United States to the Atlantic are short, and com- 
paratively small, but of the highest utility, because 
many of them, especially those to the north, end in 
gulfs of vast magnitude, and the whole are so united 
by canals that few places are not accessible by 
water — one of the greatest advantages a country can 
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possess. There are at least 24 canals in the United 
States, the length of which is 3101 miles. 

Many of the streams which ultimately come to the 
Atlantic rise in the western ridges of the Alleghany 
chain, and traverse its longitudinal valleys before 
leaving the mountains to cross the Atlantic slope, 
which terminates in a precipitous ledge for 300 miles 
parallel to the range. By falling over this rocky 
barrier in long rapids and picturesque cascades they 
afford an enormous and extensive water-power ; and 
as the rivers are navigable from the Atlantic quite 
across the maritime plains, these two circumstances 
have determined the location of most of the prin- 
cipal cities of the United States at the foot of 
this rocky ledge, which, though not more than 300 
feet high, has had a greater influence on the political 
and commercial interests of the Union than the 
highest chains of mountains have had in other coim- 
tries. The Hudson in the north is navigable to 
Albany ; the Delaware and Susquehanna, ending in 
bays, are important rivers : and the Potomac, which 
&Ils into Chesapeake Bay, passes Washington, the 
capital of the United States, to which the largest 
ships can ascend. 

The watershed of the Rocky Mountains lies at a 
greater distance from the Pacific than that of the 
Alleghanies from the Atlantic ; consequently the 
rivers are longer, but they are few, and little 
known ; the largest are, the Oregon or Colombia, 
and the Rio Colorado. The former has its sources 
not far from those of the Missouri and of the Rio 
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del Norte ; and after an exceedingly tortuous course, 
in which it receives many tributaries, it falls into the 
Pacific at Astoria. The Colorado is a Mexican 
stream, which comes from the Sierra Verde and falls 
into the Gulf of California. The Sacramento with 
its tributaries, a Californian stream, lying between 
the two, and much inferior to either, has been brought 
into notice of late from the extensive and rich auri- 
ferous country through which it flows in its course 
to the Bay of San Francisco on the Pacific. 

On the table-land of Mexico there is a basin of 
continental streams, which, rising from springs on 
the eastern side of the Sierra Maxiire, and fed by the 
periodical rains, flow northward and terminate in 
lakes, which part with their superfluous water by 
evaporation. Of these the Rio Grande, which, after 
a course of 300 miles, falls into the Parras, is the 
greatest. 

The largest river in the isthmus of Mexico is the 
Rio de Lerma or Rio Grande Santiago, which rises 
on the table-land of Toluca, passes through Lake 
Chapala, forms numerous cascades, and falls into the 
Pacific after a course of 400 miles. The River 
Guasacualco, which traverses the Isthmus nearly 
from sea to sea, emptying itself into the Gulf of 
Mexico, has by [some been considered as the best 
point for a sea canal between the two oceans. There 
are many streams in Central America, and above 10 
rivers that are navigable for some miles; six of 
these fall into the Gulf of Mexico and Caribbean 
Sea, and four into the Pacific. 'Of these the Rio 
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Montagua, which rises in the mountains near Guate- 
mala, flows into the Baj of Honduras, and the Blew- 
fields river, the greater part of whose course is in the 
Mosquito territory. 

In the southern part of the State of Guatemala is 
situated the River of San Juan, which drains the 
Lakes of Nicaragua and Leon, and bj which it is 
supposed a water communication could be easily 
efiected between the Atlantic and the Pacific. 

The Andes, the extensive watershed of South 
America, are so close to the sea, that there are no 
rivers of considerable size which empty themselves 
into the Pacific ; even some of the streams that rise 
in the western Cordilleras find their way to the 
eastern plains. 

The Magdalena, at the northern end of the Andes, 
though a secondary river in America, is 620 miles 
long. It rises in the central chain, at the divergence 
of the Cordilleras of Suma Paz and Quindiu, and enters 
the Caribbean Sea by various channels : it is navigable 
as far as Honda. The Cauca, its only feeder on the 
west, comes from Popayan, and is nearly as large as 
its primary, to which it runs parallel the greater part 
of its course. Many streams join the Magdalena on 
the right, as the stream which waters the elevated 
plain of Bogota, and forms the cataract of Tequen- 
dama, one of the most beautiful and wildest scenes 
in the Andes. The river rus^hes through a chasm 
30 feet wide, which appears to have been formed by 
an earthquake, and at a double bound descends 530 
feet into a dark gloomy pool, illuminated only at 
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noon by a few feeble rays. A dense cloud of 
vapour rising from it is visible at the distance of 15 
miles. At the top the vegetation is that of a tem- 
perate climate, while palms grow at the bottom. 

The river Atrato, parallel to the Cauca and Mag- 
dalena, but less considerable, empties itself into the 
Gulf of Darieu. The rivers of Patia, of San Juan, 
of Las Esmeraldas, and of Guayaquil, all rise on the 
western declivity of the Andes to flow into the Pa- 
cific. With these exceptions all the water from 
the inexhaustible sources of the Andes north of 
Chile is poured into the Orinoco, the River of the 
Amazons, and the Rio de la Plata, which convey it 
eastward across the continent to the Atlantic. In 
the far south, indeed, there are the Colorado and Rio 
Negro, but they are insignificant when compared 
with these giant floods. 

The basins of these three rivers are separated in 
their lower parts by the mountains and high lands 
of the Parima and Brazil ; but the central parts of 
the basins of all three, toward the foot of the Andes, 
form an extensive level, and are only divided from 
one another by imperceptible elevations in the 
plains, barely suflicient to form the watersheds 
between the tributaries of these majestic rivers. 
This peculiar structure is the cause of the natural 
canal of the Cassiquiare, which joins the Upper 
Orinoco with the Rio Negro, a principal aflSuent of 
the Amazons. Ages hence, when the wilds are in- 
habited by civilized man, the tributaries of these 
three great rivers, many of which are navigable to 
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the foot of the Andes, will, by means of canals, form a 
water system infinitely superior to any that now exists. 

The Orinoco, altogether a Colombian river, rises 
in the Sierra del Parima, 200 miles east of the elevated 
Peak of Duida, and maintains a westerly course 
to San f^emando de Atabapo, where it receives 
the Atabapo, and Guaviare, which is larger than 
the Danube; here ends the Upper Orinoco. The 
river then forces a passive through the Sierra del 
Parima, and runs due north for three degrees of 
latitude, between banks almost inaccessible ; its bed 
is trav^sed by dykes, and filled with boulders of 
granite and islands clothed with a variety of magni- 
ficent palm-trees. Large portions of the river are 
here engulfed in crevices, forming subterranean cas- 
cades ; and in this part are the celebrated falls of the 
Atures and Apures, 36 miles apart, which are heard 
at the distance of many miles. At the end of this 
tumultuous part of its course it is joined by the 
Meta, and farther north by the Apure, two very large 
rivers, which drain the whole eastern side of the 
Andes in an extent of 10 degrees of latitude, and 
then runs eastward to its mouth, where it forms an 
extensive delta and enters the Atlantic by many 
channels. As the Upper Orinoco runs west, and 
the Lower Orinoco east, it makes a complete circuit 
round the Parima mountains, so that its mouth is 
only two d^^rees distant from the meridian of its 
sources. 

The Cassiquiare leaves the Orinoco near the south 
base of the Peak of Duida, and joins the Bio Negro, 
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a chief tributary of the Amazons, at the distance of 
180 miles. 

The Orinoco is navigable for 1000 miles at all 
seasons ; a fleet might ascend it from the Dragon's 
Mouth to within 45 miles of Santa F^ de Bogota. 
It receives many navigable rivers, of which the Gua- 
viare, the Atures, and the Meta are each larger than 
the Danube. The Meta may be ascended to the 
foot of the Andes ; its mean depth is 36 feet, and in 
many places 80 or 90. It rises so high in the Andes 
that Baron Humboldt says the vegetable produc- 
tions at its source differ as much from those at its 
confluence with the Orinoco, though in the same 
latitude, as the vegetation of France does from that 
of Senegal. The larger feeders of the Orinoco come 
from the Andes, though many descend to it from 
both sides of the Parima, in consequence of its long 
circuit among these mountains. 

The basin of the Orinoco has an area of 300,000 
square miles, of which the upper part is impene-* 
trable forest, the lower is Llanos. 

The floods of the Orinoco, like those of all rivers 
entirely within the torrid zone, are very regular, and 
attain their height nearly at the same time with those 
of the Ganges, the Niger, and the Gambia. They 
begin to swell about the 25th of March, and arrive 
at their full and begin to decrease on the 25th of 
August. The inundations are very great, owing to 
the quantity of rain that falls in the wooded regions, 
which exceeds 100 inches in a year. 

Below the confluence of the Apure the river is 
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three miles and a quarter broad, but during the 
floods it is three times as much. By the confluence 
of four of its greatest tributaries at the point at which 
it bends to the east, a low inland delta is formed, in 
consequence of which 3600 square miles of the plain 
are under water during the inundation. The Ori- 
noco in many places smells of musk from the num- 
ber of dead crocodiles. 

Upper Peru is the cradle of the Amazons, the 
greatest of rivers, which drains the chain of the 
Andes from the equator to the 20th parallel of 
southern latitude. Its highest branch, which bears 
the name of Maranon, issues in two streams from the 
Lake of Lauricocha in the plain of Bombon, at a 
great elevation in the Andes: it runs in a deep 
longitudinal valley from south to north, till it bursts 
through the eastern ridge at the Pongo de Manse- 
riche, near the town of San Borja, from whence it 
follows an uniform eastern course of nearly 4000 
' miles including its windings, till it reaches the At- 
lantic. West of San Borja and on its southern bank 
it receives the Huallaga and Yucayali, the latter a 
river of great size which rises in the Andes of Yil- 
canota, S. of Cusco, where its source was visited 
and its position determined by Mr. Pentland. The 
Amazons is supposed to drain an are^ of two millions 
and a half of square miles, which is ten times the size 
of France. In some places it has a great depth ; it 
is navigable 2200 miles from its mouth, where it 
is 96 miles wide. 

The name of the river is three times changed 
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in its course: it is known as the Maranon from 
its source to the confluence of the Yucayali ; 
from that paint to its junction with the Rio 
Neg^o it is called the Solimoes; and from the 
Rio Negro till it enters the ocean it is the River o 
the Amazons. 

The number, length, and volume of its tributaries 
are in proportion to its magnitude ; even the affluents 
of its affluents are noble streams. More than 20 
superb rivers, navigable almost to their sources, pour 
their waters into it, and streams of less importance 
are numberless. Two of the largest are the Hualk^ 
and the Yucayali : like their primary, the former has 
its origin near the mining district of Pasco, and after 
a long northern course between the Cordilleras it 
breaks through a gorge similar to that of Manseriche 
and joins the Maranon in f he plains ; it is almost a 
mile broad above its j unction . The Spanish gov emor 
of Peru sent Pedro de Orsoa down this river in the 
year 1560 to search for the Lake of Parima and the 
city of El Dorado. The Yucayali, not inferior to the 
Maranon itself, is believed by some eminent geogra- 
phers to be the true Maranon. In a course of 1080 
miles it is fed by accessaries from a wide extent of 
country, and at its junction with the main stream, 
near the mission of San Joaquim de Omaguas, a line 
of 50 fathoms does not reach the bottom, and in 
breadth it is more like a sea than a river. By these 
streams there is access to Peru, and there is com- 
munication between the Amazons and the most distant 
regions around by other navigable feeders. Little 
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18 known of the rivers that empty themselves into the 
Amazons on its southern bank, between the Yucayali 
and the Madeira ; the latter, which is its greatest 
affluent, rises near the sources of the Paraguay, the 
principal tributary of the Rio de la Plata. The 
River of the Amazons is not less extensively connected 
on the north. The high lands of Colombia are ac- 
cessible by the Putumayo, the Japura, and other 
great navigable rivers ; the Rio Negro, nearly nine 
miles broad, a little way above its junction with the 
Amazons, unites it with the Orinoco by the Cassi- 
quiare ; and lastly, the sources of the Rio Branco 
come very near to those of the Essequibo, an inde- 
pendent river of Demerara. 

The main stream, from its mouth nearly through- 
out its length, is full of river islands, and most of its 
tributaries have deltoid branches at their junction 
with it. The annual floods of the Amazons are less 
regular than those of the Orinoco, and, as the two 
rivers are in different hemispheres, they occur at 
opposite seasons. The Amazons begins to rise in 
December, is at its greatest height in March, and 
its least in July and August. The quantity of rain 
that falls in the deep forests traversed by this river 
is so great that, were it not for the enormous evapo« 
ration, and the streams that carry it off, the country 
would be flooded annually to the depth of eight feet. 
The Amazons is divided into two branches at its 
mouth, of which one joins the "Paik south of the 
island of Das Joanes or Marajo, the other enten 
the ocean to the north of it. 
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The water of some of the rivers in equatorial 
America is white ; in others it is of a deep coffee- 
colour, or dark ^reen when seen in the shade, but 
perfectly transparent, and, when ruffled by a breeze, 
of a vivid green, like some of the Swiss lakes. In 
Scotland the brown waters come from peat-mosses ; 
but it is not so in America, since they occur as often 
in forests as in savannahs. Sir Robert Schomburgk 
thinks they are stained by the iron in the granite ; 
however, the colouring matter has not been chemi- 
cally ascertained. The Orinoco and the Cassiquiare 
are white ; Rio Negro, as its name implies, is black, 
yet the water does not stain the rocks, which are of a 
dazzling white. Black waters are sometimes, though 
rarely, found on the table-lands of the Andes. 

The Rio de la Plata forms the third great water 
system of South America. The Rio Grande, its 
principal stream, rises in the mountains of Minas 
Geraes, in Brazil, and runs 500 miles on the table- 
land from north to south before it takes the name of 
Parana. For more than 100 miles it is a continued 
series of cataracts and rapids, the greatest of which, 
the Salta Grande, is in about 24^ 5' lat. Above the 
fall the river is three miles broad, when all at once 
it is confined in a rocky pass only 60 yards wide, 
through which it rushes over a ledge with thundering 
noise, heard at the distance of many miles. The 
Parana receives three large rivers on the right — the 
Paraguay, the Pilcomayo, and the Vermejo : all 
generally tend to the south, and unite at different 
distances before entering their primary at Corrientes. 
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The Paraguay, 1200 miles long, is the finest of the 
three : in its upper part it is singularly picturesque, 
adorned with palms and other tropical vegetatioD, 
and its channel islands are covered with orange- 
groves. It springs from a chain of seven lakes, on 
the southern slopes of the Campos Pareds, in Brazil, 
and may be ascended by vessels of considerable 
burthen through nineteen d^rees of latitude. The 
Pilcomayo and Vermejo both come from Bolivia; 
the former traverses the desert of the Gran Chaco, 
the latter the district of Tarija. At Santa Fe the 
La Plata turns eastward, and before entering the 
Atlantic is augmented by the Uruguay from the 
north, which takes its name from the turbulence o^ 
its streams. 

The Rio de la Plata is 2700 miles long, and for 
200 miles frt)m its mouth, up to Buenos Ayres, it is 
never less than 170 miles broad. Were it not for 
the freshness of its water it might be mistaken for 
the ocean : it is, however, shallow, and loaded with 
mud, which discolours the Atlantic for 200 miles 
from its mouth. 

The Paraguay is subject to dreadful floods. In 
1812 the atmosphere was poisoned by the putrid 
carcases of drowned animals. The ordinary annual 
inundations of the Parank, the principal or upper 
branch of the La Plata, cover 36,000 square miles. 

In consequence of the vast extent of the very level 
plains along the base of the Andes, the basins of the 
three great rivers are apparently united. So small 
are the elevations that determine their direction, that 
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with the exception of a portage of three miles, a 
water conveyance might be established from Buenos 
Ayres in 35° S. lat. to the mouth of the Orinoco in 
9'* N. lat. by inland navigation. 

The Colorado, which runs in a long shallow stream 
through the Pampas of Buenos Ayres to the Atlantic, 
is formed of two principal branches, one from the 
west, and the other from the north, which unite at a 
great distance from the Atlantic, into which the river 
flows. 

The Rio Negro or Cusu-Lebu rises at a greaX 
elevation, and separates the Pampas from Patagonia. 
In its long course through arid deserts to the 
Atlantic it does not receive a single adjunct, but it 
forms a communication between that ocean and 
Chile, as it reaches a pass in the Andes that is free 
from snow. There is some vegetation in its imme- 
diate neighbourhood ; it has a bar at its mouth, and 
is navigable only for four miles above Caumen ; it 
has floods twice in the year, one from the rains, 
the other from the melting of the snow in the 
Andes. 

Some other streams from the Chilian Andes run 
through, but do not fertilize, the desolate plains of 
Patagonia. 

There are various rivers in South America, un- 
connected with those described, which in any other 
country would be esteemed of a high order. Of 
many which descend from the mountains of Guiana, 
the Essequibo is the lai^est ; its general width is a 
mile and a quarter; its water, though black, is 
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transparent ; and on its banks, and those of all its 
adjuncts, the forest reigns in impenetrable thickness. 
It rises in the Sierra Acaray, which separates its 
basin from that of the Amazons, and, after a northerly 
course, &.lls into the Atlantic near 7° N. lat. by an 
outlet 14 miles broad, separated by three low islands 
into four branches. Sir Robert Schomburgk, whose 
scientific journeys have made us acquainted with a 
country of which so little was known, has shown 
that, by cutting a canal three miles long between 
the Madeira and the Guapore, an afBuent of the Ma- 
more, an inland navigation might be opened from 
Demerara to Buenos Ayres, over an extent of 42 
degrees of latitude, with the exception of a portage 
of only 800 yards in the rainy season between Lake 
Amucu and the Quatata, a branch of the Rupununi, 
which flows into the Essequibo. But that is not 
the only water communication between Guiana and 
remote countries, great though the distance be, for 
the Napo, a tributary of the Solimoes, oflers com- 
munication with Quito, the Huallaga with Peru and 
countries not far distant from the Pacific Ocean. 
By the Rio Negro, the Orinoco, the Cassiquiare, and 
its tributary the Meta, there is uninterrupted navi- 
gation to New Granada and to within eight miles of 
Santa Fe de Bogota. '^ If," says the distinguished 
traveller already mentioned, '^ British Guiana did 
not possess the fertility which is such a distinguishing 
feature, this water communication alone would render 
it of vast importance; but, blessed as it is with 
abundant fruitfulness, this extensive inland navigation 
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heightens its value as a British colony ; and, if emi- 
gration sufficient to make its resources available were 
properly directed thither, the port of Demerara would 
rival any in the vast continent of South America." 
It is certainly very remarkable that the tide of emi- 
gration has never set towards a country of such 
promise, abounding in valuable natural productions, 
and so much nearer to Great Britain than her colonies 
in the Pacific. 

The Para and San Francisco are the chief Bra- 
zilian rivers : both rise on the table-land ; the former 
results from the union of the Tocantins and Araguay ; 
it descends from the high lands in rapids in its north- 
erly course, and, after running 1500 miles, joins the 
southern branch of the Amazons before entering the 
Atlantic south of the island of Marajo. The San 
Francisco is only 1275 miles long: it rises in the 
Sierra Canastra in the province of Minas Geraes, 
and, after travelling northward between mountain 
ranges parallel to the coast, it breaks through them 
and reaches the ocean about the 11th degree of S. lat. 
As in the Appalachian chain, so here, many rivers 
come down the edge of the table-land to the level 
maritime plains of the Atlantic. 

The historical renown and the high civilization of 
Asia and Europe, their great wealth and population, 
may be attributed in a very great degree to the faci- 
lity of transport afforded by their admirable river 
systems, and still more to the genius of the people 
who knew how to avail themselves of them ; the 
same may be said of the inhabitants of the United 
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States of America, while the Indians who have pos- 
sessed these countries for ages never took advantage 
of the noble streams with which Providence had en- 
riched and embellished them. 



RIVERS OF AUSTRALIA. 

After America, the land of the river and the 
flood, Australia appears in more than its usual 
aridity. The absence of large rivers is one of the 
greatest impediments to the improvement of this 
continent. What it may possess in the interior is 
not known, but it is certain that no large river dis- 
charges its water into the ocean, and most of the 
small ones are absorbed before they reach it. 

The streams from the mountains on the eastern 
side of the continent are mere torrents, and would 
have short courses did they not run in longitudinal 
valleys, as for example the Hawkesbury. The 
Murrumbigee, the Lachlan, and the Macquarrie, 
formed by the accumulation of mountain torrents, 
are the largest. 

The Murrumbigee rises in the ranges west of St, 
George's Lake, and, running south-west, meets the 
Lachlan, of unknowy origin, coming from the east. 
After their junction they run into the Murray, a 
much larger stream, though only 350 feet broad, 
and not more than 20 feet deep : before entering the 
ocean in Encounter Bay, it passes through the Alex- 
andrine Marsh: it is too shallow even for boats. 
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The Darling is supposed to be merely the upper part 
of the Murray, probably rising towards the head of 
St. Vincent's Gulf. The origin of the Macquarrie 
is unknown; it is called the Fish River between 
Bathurst and Sydney ; after running 300 miles 
north-west it is lost in the marshes. 

Swan River, on the western side of the continent, 
has much the same character ; and from that river to 
the Gulf of Carpentaria, along the whole of the west- 
ern and northern shores of the continent, there are 
none. The want of water makes it hardly possible 
to explore the interior of this continent. No coun- 
try stands more in need of a complete system of irri- 
gation, which could easily be accomplished from the 
nature of the rivers, which lie in deep channels, 
and might be converted into canals by dams, from 
whence the water might be conveyed by channels 
over the surrounding country, as in Lombardy. 
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1st SERIES. From the Earliest Times to liie Beirolntton of 1688. 

3 Vols. 8to. 42ff. 
2nd SERIES. From the Revolution of 1688 to the Death of Lord 

Thurloir in 1806. 2 Vols. 8to. SOs. 
Srd SERIES. From the Birth of Loi-d Loughborough, in 1738, to the 

Death of Lord Eldon, in 1838. 2 Vols. 8vo. S0«. 



Liyes of the Chief Justices of England. From the 

Norman Conquest till the Death of Lord Mansfield. 2 Vols. 8to. dO». 

(Thos.) Specimens of the British Poets. With Bio- 



graphical and Critical Notices, and an Essay on English Poetry. Third 

Edition. Revised by Pbtbb CuNMiNOBAH. Portrait and Vignette. Royal 
8vo. 15«. 

Short Liyes of the British Poets. Post Svo. 6a, 



CARBME'B PRENOH COOKERY. Transited by W. Hall. 

Second Sditicn. Plates. 6to. 16s. 

CARMICHAEL'S (A. N.) Greek Yerbs. Their Formations, 
Irregularities, and Defects. Second Edition, Post 8ro. 8«. Qd. 

CABNARYON'S (Loan) Portugal, Gallicia, and the Basque 
Provinces. From Notes made during a Journey to those Countries. 
Third Edition. Post Svo. 6«. 

CATHCABT'S (Col. thb Hon. Gboroe) Commentaries on the 
War in Russia and Germany, 1812-18. With 28 Diagrams and Plans, 
ero. Us. 

CHARMED ROE (The) ; or. The Story of the Little Brother and 
Sister. With Illustrations. By Otto Spkcktbb. 16mo. 6s. 

CLARENDOI^ GALLERY (T6e) ; or, Llyes of the Friends and 

Contemporaries of the Lord Chancellor Clarendon, illustrative of Por- 
traits in his Gallery. With an Introduction, containing a Descriptiye 
Cataloene of the Pictures, and an Account of the Origin of the Collection. 
By Lady Thbbbsa Lkwis. 2 Vols. 8to. 
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CLAEK (Sir Jambs) On the Sanative Inflaence of Climate, with an 

Acootmt of the Best Places for InTalida in the South of Europe, &e. Fourth 
Edition. PostSvo. 10«.6d. 

CLAUSEWITZ'S (Gbiteral Carl Yow) Campaign of 1812, in 
Bussla. Translated from the German. With a Map. 8to. Ids. ed, 

CLIVE'S (Lord) Life. By Rev. G. R. Gleig, M.A. Post 8to. 5*. 

CGLERIDGE'S (Samuel Taylor) Table-Talk. Fourth JEdition. 
Portrait Fcap. 8vo. 68. 

(Hbkrt Nelsok) Introductions to the Stndj of 

the Oreek Classic Poets. Third Edition. Fcap. 8vo. 68.6d. 

COLONIAL LIBRARY. [See Home and Colonial Library.] 

COMBER'S (Dean) Friendly and Seasonable Advice to the 
Roman Catholics of England. Edited, with a Preface and Notes, by Rer. 
Dr.UooK. Fcap.STO. Sa. 

CONDE'S (Louis Prikoe) Life, samamed the Great. By Lord 
Mahok. Post 8vo. 6a. 

CRABBE'S (Rev. George) Life and Letters. By his Son. Portrait. 

Fcap. 8vo. 3*. 

Life and Poetical Works. Collected and Arranged, 

with Notes and Illustrations. Library Edition. Plates. 6 Vols. Fcap. 8vo. 24^ 

Complete in One Yolome. 



New Edition. Portrait and Vignette. Royal Svo. 10s. 6d. 

CROKER'S (Right Hon. J. W.) Progressive Geography for Children. 

Fourth Edition. ISmo. 1$. 4d. 

Stories for Children Selected from the History of 



England. Fourteenth Edition. Woodcuts. 16mo. Sa. 

Boswell's Life of Johnson. Including the Toar to the 



Hebrides, with Notes by Sir W. Soott. A New and Cheaper Edition, 
Revised (1848), with much additional Matter. Complete in One Volume. 
Portraits. Royal Svo. 16a. 

Memoirs of the Reign of George the Second, from his 

accession to the death of Queen Caroline. By John Lord Hebvbt. 
Portrait. 2 Vols. 8vo. S6a. 

CROMWELL (Oliver) and John Banyan. Select Biographies. 

By RoBBBT SODTHBT. Post 8vo. 28. 6d. 

CUMMING'S (EL Gordon) Five Years of a Hunter's Life in the Far 
Interior of South Africa. With Anecdotes of the Chase in hunting the 
Wild Beasts of the Deserts and Forests. Third Edition. With Woodcnts. 
2 Vols. Post8vo. 24ff. 

COOKERY (DoMESTio Modern). Founded on Principles of Economy 

and Pi-actical Knowledi^, and adapted for Private Families. A New 
Edition. By a Lady. Woodcuts. Fcap Svo. 6». 

CURZON'S (Hon. Robert) Yisits to the Monasteries of the Levant. 

Fourth Edition. Woodcuts. Post Svo. 16s. 



PUBLISHED BY MR. MURRAY. 



CUNNINGHAM'S (Allan) Life of Sip David WUkie. With his 
Jonmals, Tours, and Critical Remarks on Works of Art, and a Selection 
from Mb Correspondence. Portrait. 3 Vols. 8vo. 42«. 

■ Poems and Songs. Now first collected and 

arranged, with an Introduction and Biographical Notice of the Author, 
by FsTEB CuNKiNGHiiH. 24mo. 2s. 6d. 

(Capt. J. D.) History of the Sikhs. From 



the Origin of the Nation to the Battle of the Sutlej. Second EditioM. 
WithMemoir of the Author. Maps. 8vo. 16». 

(Peteb) London — Past and Present A Hand- 



book to the Antiquities, Curiosities, Churches, Works of Art, Public 
Buildings, and Places connected with interesting and historical asso- 
ciations. Second Edition. FostSvo. IQa. 

Modem London. A complete Guide for 



Visitors to all the Objects and Sights of interest in the Metropolis. 
Map. 16mo. 5«. 

Enyirons of London. Including a circle of 30 



miles round St. Paul's. With Hints for Excursions by Rail,--Road,— 
and River. Post 8vo. In the Press. 

Westminster Ahbey. Its Art, Architecture, 



and Associations. Woodcuts. Fcap. 8vo. U. 

DARWIN'S (Charles) Journal of Researches into the Natural 
History and Geology of the Countries visited during a Voyage roimd the 
World. Post 8vo. 8*. 6d. 

DATES AND DISTANCES; Showing what may be done in a 

Tour of Sixteen Months upon the Continent of Europe. Post 8vo. Ss. 6d. 

DAVY'S (Sir Huhphrt) Consolations in Travel; or, Last Days 

of a Philosopher. Fifth Edition. Woodcuts. Fcap. 8vo. 69. 

-— ; Salmonia ; or. Days of Fly Fishing. With some Account 

of the Habits of Fishes belonging to the genus Salmo. Fourth Edition. 
Woodcuts. Fcap. 8to. 69. 

DENNIS' (Qeorgb) Cities and Cemeteries of Etruria; or, the 

extant Local Remains of Etruscan Art. Plates. 2 Vols. Svo. 425. 

DEVEREUX'S (Hok. Capt., RN.) Lives of the three Deyereui, 

Earls of Essex, from 1540 to 1646. 1. The Earl Marshal of Ireland. 
2. The Favourite. 3. The General of the Parliament. Founded upon 
letters and documents chiefly unpublished. 2 Vols. Svo. In the Press. 

DE YERE'S (Aubret) English Misrule and Irish Misdeeds. 
Four Letters from Ireland, addressed to an English M.F. Second Edition. 
Post Svo. Is. 6d. 

DIEFFENBACH'S (Edw., M.D.) Travels in New Zealand, by Routes 
through the Interior, never before explored, with the Natural History ef 
the Islands. Plates. 2 Vols. Svo. 24«. 

DIXON'S (Rev. E. S.) Dovecote and Aviary ; or the Natural History 
of Pigeons and oUier Domestic Birds in a Captive State. With Numerous 
Woodcuts. Fcap. Svo. 

DODGSON'S (Rev. C.) Controversy of Ftoth; or. Advice to Candi- 
dates for Holy Orders. Containing an Analysis and Exposition of the 
Argument by which the Catholic Interpretation of the Baptismal Services 
is to be vindicated. 12mo. 8s. 

DO€f-BREAKINa ; the Most Expeditious, Certain, and Easy 
Method, whether great excellence or only mediocrity be required. By 
;Lieut.-Col. HnrcHixsov. Second Edition, Woodcuts. Fcap. Svo. 7s.6d. 
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DOMESTIC MODERK COOKERY. Founded on Principles of 

Eoonomy and Practical Knowlfldge, and adapted for Prirate Families. 
A New Editum. Bt ▲ Ladt. Woodcuts. Fa^. Svo. 6a. 

DOUGLAS'S (LiETrc.-Oiir. Sib Howabs) Treatiee on Improved Naral 
Gnnnery; ibr the Instraotlon and IBanmination of Offleera, and for the 
Training of Seamen Ganners. Tkhd Edition^ ihoroughly revised. Plates. 
8yo. 21«. 

DRAKE'S (Sib Fbahoib) Life, YoyBgeB, and Exploits, by Sea and 

Land. By Johv Barbow. Third Edition. Post 8vo. 2a. ed. 

DRIKKWATER'S (Johk) HiRtory of the Siege of Gibraltar. 
1779-1783. With a Description and Account of that Garrison from the 
Earliest Periods. PoatSvo. 2s. 6d. 

DRUMMOKD'S (Henbt) Abstnict Prinoiplefi of Revealed Religion. 

PoatSvo. 9s. Qd, 
DUDLEY'S (Eabl of) Letters to the late Bishop of Llandaffl 

Second EcUtim. Portrait 8to. 109. 6il. 

DURHAM'S (Admiiul Sib Philip) Kaval Life and Services. By 

his Nepheir, Gapt. Albxakdeb Mubbay. 6vo. 6s. 6d. 

DYER'S (Thomas H.) Life and Letters of John Calvin. Compiled 
from authentic Sources. Portrait. 8to. 16s. 

EASTLAKE (Sib Chablbs, P.R.A.) The Schools of Pahttingin Italy. 

From 1^6 earliest Times. From the German of Kuouca. Editedj with 
Notes. Second Edition. Illustrated with 100 Ei^ravings fipom the Old 
Masters. 2 Vols. PostSvo. 249. 

ContribtttioDB to the Literature of the Pine Arte. 

8to. 12*. 

EDWARDS' (W. H.) Yoyage up the River Amazon, Including a 

YisittoPara. Postdvo. 2s. 6<i. 

ELDON'S (LoBD Chancellob) Public and Private Life, with Selec- 
tions flrom his Correspondence and Diaries. By Hobace Twibs. l%ird 
EdUion. Portrait. 2 Vols. Post 8vo. 21«. 

ELU!SMERE'S (Lobd) Tiro Sieges of Vienna by the Turks. 
Translated from the German. Post 870. 2s. Sd. 

Military Events in Italy, 1848-9. Translated 

£rom the German. With a Map. Post 8^0. 9s. 

Second Campaign of Radetzky in Piedmont. 



The Defence of Temeswar and the Camp of the Ban. From the German. 
FostSvo. Hs.ed. 

ELPHINSTONE'S (Hoh. Mouhtstuabt) History of India—the 

Hindoo and Mahommedan Periods. Third Edition. Hap. 8vo. 18«. 

ENGLAND (Histobt op) Prom the Peace of Utrecht. By Lobd 

Hahon. (Vols. 1 to 4.) to the Peace of Paris 1768. Second Edition. 8vo.62». 

— (Vols. 5 & 6.) The First Years of the 

American War, 1768—80. 8vo. 

Under the Houses of York and Lancaster. 



With a Sketch of the Early Reformation. 8vo. 

■ Prom the Pirst Invasion by the Romans, 

down to the 14th year of Queen Victoria's Reign. By Mbs. Mabkham. 
New Edition. Woodcuts. 12mo. 7*.6<f. 
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£NGLAKI> As IT IS : Social, Political, and Industrial, in the 
Middle of the 19th Centurf. By W. Johnston. 2 Vols. Post 8vo. IBs. 

ESEIMAUX (The) and English Yocabttlary, for the use of Travellers 
in the Arctic Begiona. 16mo. Ss. 6d. 

ESSAYS FROM "THE TIMES/* Being a Selection from the 
Literary Papers which have appeared in that Journal. Beprinted by 
pennission. Fcap. 8vo. 4s, 

£SS£X (Thx Thbsx Easls ov) Liyes of, from 1540—1646. 1. The 
Earl Marshal of Ireland. 2. The Favonrite. 8. The General of the 
Parliament, Fonnded npon Letters and Documents chiefly unpublished. 
By Hon. Capt. Devxbbuz, B.N. 2 Vols. 8yo. In the Press. 

EXETER'S (Bishop op) Letter to the Archbishop of Canterhniy on 

the Gorham Case. flOth Edition. 8vo. Ss.Bd. 

Pastoral Letter to his Clergy on the Present State of 

the Church (1861). Eighth EdUion. Svo. 4s. 

Acts of the Diocesan Synod, held in the Cathedral 



Church of Exeter. By the Bishop of Exeter, on June 25th, 2fith, and 
S7th, 1851. Third Edition. 8vd. ^.Qd. 

Letters to the late Charles Butler, on the Theological 



parts of his Book of the Boman Catholic Church; with Bemarks on 
certain Works of Dr. Milner and Dr. Lingard, and on some parts of the 
Evidence of Dr. Doyle. Second Edition. 8vo. 16«. 



— Sermons. Preached during the Yisltation of the Bishop 

of Exeter in 1845. Published by Bequest. 12mo. 6s. 

FAIRY RING (The), A Collection of Tales and Stories for Yonng 
Persons. From the German of CMmm, now first rendered into English. 
By J. £. Taylor, lllnstraied by Bighabd Doxle. Sea»^ Edition. 
Fcap. 8vo. le.Qd. 

FALENER'S (Feed.) Mnck Mannal for the Use of Fanners. A 
Treatise on the Kature and Value ci Manures. Second EditioUf with a 
Glossary of Terms and an Index. Fcap. 8to. 6a. 

FAMILY RECEIPT-BOOK. A Collection of a Thousand Valuable 

and Useftil Beceipts. Fcap. 8vo. 5s.-6d. 

FARADAY'S (Michael) Chemical Manipulation; Being Instruc- 
tions to students in Chemistry, on the Methods of performing Experi- 
ments of Demonstration or Besearch, with Accuracy and Success. Third 
MHtum. 8vo. 189. 

FARINI'S (Luioi Cablo) History of the Roman State, 1815 to 1850. 
Translated from the Italian. By Bight Hon. W. £. Gladstone. 
Vols. 1 and S. Byo. 24». 

FELLOWS' (SiK Charles) Excursion in Asia Minor. Including 
a Visit to several unknown and undescribed Cities. Second Edition. 
Plates. Imperial 8vo. 28«. 

Account of Discoveries in Lyoia made during a 

Second Excursion in Asia Minor. Plates. Imperial 8to. 22. 2a. 

Xanthian Marbles now in the British Museum; 



their Acquisition and Transmission to England. Plates. 8vo. 6a. 

Account of the Ionic Trophy Monument ezcarated at 

Xanthus. Imperial. 8yo. 68. 
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GREEK ACCIDENCE FOB SCHOOLS. Abridged from Matthtjb. 
B7 the Bishop of Londok. Fourth Bditionf reviaed hy Rer. J Bdwards. 
12mo. 2a. 

GBOTE'S (Gborge) History of Greece. From the Earliest Period 

to the Conclusion of the Sacred War. Vols. I. to X. Mapa. 8^0. 

ISs. each. The Work may be obtained as/oUow» : — 

YoLB. I. AKO II.— Legendary Greece. Grecian History to the Reign of 
Peisistratas at Athens. 

YOLB. III. AND lY. — History of Eaily Athens, and the Legislation of 
Solon. Grecian Colonies, view of the Contemporary Nations surround- 
ing Greece. Grecian History down to the first Persian Invasion, aaid 
the Battle of Marathon. 

YoLa.Y. AND YI.— PersianWar and Inyasion of Greece hyXerxes. Period 
between ttie Persian and the Peloponnesian Wars. Peloponnesiau 
War down to the Expedition of the Athenians against Syracuse. 

YOLB. YII. AKD YIII.— The Peace of Nikias down to the Battle of 
Knidns (b.c. 421 to 394). Socrates and the Sophists. 

YoLS. IX. AKD X. — From tne Restoration of the Pemoeracy at Athens 
(b.c. 408), to the Conclusion of the Sacred War (b.c. 346). 

GXJIZOT (M.), On the Causes of the Success of the English Rero- 

lution of 1640-1688. 8vo. Qs. ; or Cheap Edition, 12mo, Is. 

On Democracy in France. Sixth Edition. 8vo. 3*. Cd. 

GUBWOOD'S (Col.) Selections from the Duke of Wellin^n'a 

Despatches. A New and Cheaper Edition. 1 Yol. Svo. 

HALFORD'S (the late Sir Henry) Popular Essays and Ora^ioas. 

Third Edition. Fcap. Svo. 6s. 6d. ^ 

NugsB Metricas. 12mo. 28. 6d. 

HALLAM'S (Hevbt) Constitutional History of England, fh)m the 
Accession of Henry the Serenth to the Death of George the Seobod. Sixth 
Edition. 2 Yols. Svo. 24f. 

View of the State of Europe during the Kiddle Ages. 

Kinth Edition. 2 Yols. Svo. 24«. 

Introduction to the Literary History of Eurojpe, during 



the 16th, 17thf and 18th Centuries. Third Edition, 3 Yols. Svo. 36«. 

HAMILTON'S (Walter) Facts to Assist the Memory in various 

Sdenoes. Second Edition. Fc^. Svo. Bs, 6d. 

Hindostan, Geographically^ Statistically^ and His- 

toricaUy. Map. 2 Yols. 4to. 4LlAs.6d. 

(W. J.) Besearches in Asia Minor, Pontas, and 



Armenia; with some Account of tiie AntiquitieB and Geology of those 
Countries. Plates. 2 Yols. Svo. S85. 

HAMPDEN'S (Bishop OF Hxbeford) Essay on the PhUosophical 
Evidence of Christianity, or the Credibility obtained to a Scripture 
Revelation, firom its Coincidence with the Facta of Nature. Svo. 9s. 6d. 

HABCOUBT'S (Edward Vernon) Sketeh of Madeira ; coatai&iDg 
Information for the Traveller or the Invalid Visitor. With 31 aps ani 
Plates. Post Svo. Ss. 6d. 

HABTS ABMY LIST. (Piddi^ied Qwtrkrtp.) Bvo. 58. 

(Published Annually.) 8ro. 20». 

BASE'S ANCIENT GBEEKS; their Public and Private Life, 

Manners, and Customs. Translated (hnn the German. By Mrs. Austin. 

Fcap. Svo. a*. 6c?. 



PUBUaffiED BT MB. WrBRAV. i,^ 



HAm)-BOOE (M mui^T'a) 07 TBA.TBL'TALK ; or, CoavwMlkMM 
in Eat^iflh, C^amui, Fxomdir and Italian. Intended fiir Rn0{<ibm«» 

trareQiiiif abroad, or Fareignere visiting (ireat Britain. 18w». ^. 

]f OBrra CEERXASTT— HoOnd, Betglom, Pnwite. 

andtheShina. Map. Poakftro. 12iv. 

SOITTH GEKBTAITT— Bavaria, Angtrte, Sirfjiberir, 

Oe AmtiiHL and Bavarian AIim, tiw Tyrol, and the Dnmbe, fl»m Ulm 
to ffae Black 9ea. Map. Poatdvo. 12s. 



FAnrTnrO— flie Oennan, Iflenmh, and Duteh 

Seboofa. From tha G«nian of K1T01.CB. Bdlted, irtth Notea, by Sir 
EbncsD H>AD. Po8t8yo. 12>. 

SWrrZEBLAlfB— Ac Alps of Sawiy, and Pledaoat. 

Mmp. FtetSvQ. lOv. 

FRAS^CE— ISTonnandy, Brittany, tlic Piwacli Alps, 

the Kye ra Loire, Seine, Btaone, and Ganoane, Diw^n^, Froveaeei and 
tiwPyieaeea. Maps. Poatdvo. 12». 



SPAIB" — AndainHia, Bonda, Oraaada^ Taleneia, 

Catalonia, Crallieia, Amgon, and Xavsire. Maps. Post 8vo. 16*. 

TAXSTLSG^-^Qie Spaaiab aad 7resdi Sehools. 



By Sib. IkMnnH> Hjuj>. Poatdvo. tStg. 

MADEIRA. Mapa aad Woodente. Ptwt Srw. 8*. 6<f, 

KORTH ITALT-^nesaMa, SaDdiiiia, Geooa^ tlie 



Bivie^^ Yenf^ Lombardy, and Tuscany. iCap. Poatdvo. 13«. 

CENTRAL ITALT— Botm, As Papal Statea, and 



CItieaof Etrnria. Maps. Poatdvo. I^ 

SOUTHEBir ITALT— Sefly, and ira]^ea. Map. 

F^Ht 8vo. Seofij reatfy. 



nan of Kuguol Efited, by Sir CvuxuM JUnuaoL Wift Woodeuta 
ftmn tha Old Maaten. SYsfiiv Fbatdm. 24a. 

MALTA— tlie losjaa Idaa^, Ttxtk^j, Aaia Minor, 



ConataoefBopte. Xapa. Poatdvo. 15s. 
EGYPT— TW)ea, Ute 'Sfie, AleMadru^ Cairo^ 

Oe Pytamiia, MatBit ffinair Ae. Map. Poac8v». Ids. 

- STRIA AJTD THE HOLT LA5D. Miya. Poet 



flvo. {Pirepariikff . ) 

DENMARK, NORITAT, XJSTD fSWSBES, Mapff. 



Ptaat dvo. 12f . 

RUSSU AKD FINLAND. Mapa. Poat ^ro. 12a, 

ENGLAND AND WALES. Giyixig aat aaeonnt 



of Oa moat roBasfeabta lUe«B and noat fireqpwottd Seada and BaSlwaya 
in England tfciigrlbiag tkm ot^eeta galftrtalsd to interait ttinmgerB and 
jNusMy tntoeOenj tfbafwfog boir Xkue¥ wmr ba atts s atM s wfth tha kast 
cxpoiditBBe of tfnte aad Boney. lup. Pbatdvo. JBhmlpreatfy, 

DETON AND CORNWALL. Mapa. Poat $fo, 6i. 

ANCIENT AND MODERN LONDON. Baing aa 



and Streeta eoaneeted with latanatf^p and HMorfeal AaioeUtkma. 
Poatdvo. 16iv. 
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HAND-BOOK (Murbay's) OF MODERN LONDON. A Guide fot 
Visitors to all the Sights and objects of interest in the MetropolU| 
18mo.6«. ' 

TO THE ANTIQUITIES OF THE BRITISBJ 

MUSEUM. With aOO Woodcuts. PostSyo. 7s. Bd. \ 

PICTURE GALLERIES IN LONDON ahd ir^ 

Nbiohboushood. With Historical, Biographical, and Critical NotioesI 
Fostdvo. 10». 

ENVIRONS OP LONDON. Including a Circle oi 

so Miles ronnd St. Paul's. Alphabetically arranged, vlth Hints foi 



Excursions by Bail — Road — and River. Maps. PostSvo. Nearly read^ 
WINDSOR CASTLE AHD ETON. 16mo. Woodcuts. U 



WESTMINSTER ABBEY— its Art, Architecture 

and Associations. Woodcuts. 16mo. 1«. 

CHRONOLOGT, Alphabetically arranged as a Boolr 

of easy reference. 8vo. {In preparation^ 

OFFICIAL (the). Giving a detailed and Historical 



Account of the Duties attached to the yarious Departments of GoTenh 
ment, including the Queen and her Household, the Royal Family, Liegi» 
lature. Cabinet Ministers, Public Offices, Law Courts; with the Heads o 
Departments, Members of both Houses of Parliament, &c., &c Post 8to 
{In preparation.) 

FAMILIAR QUOTATIONS. From English Author* 



Fcap.Svo. In the Press. 

ARCHITECTURE. Illustrated. Being a Concise 

and Popular Account of the Different Styles prcyailing' in all Aget 
and Countries in the World. With a Description of the moat remaria 
able Buildings. By Jamxs Fkboubsox. With Illustrations. Sva 
In th6 Press. 



CATHEDRALS OF ENGLAND. Contwning i 

short Description of each. By Rev. G. A. Poole. With Plates. Post 
Svo. In the Press. 

HAWKSTONE ; a Tale of England in the Year 184—. Tbira 

Edition. 2 Vols. Fcap.Svo. 12s. 

HAY'S (J. H. DaninioirD) Western Barbary, its wild Tribes and 
savage Animals, with Adventures in Morocco and among the Moors 
PofltSvo. 2s. ed. 

H£BER*S (Bishop) Parish Sermons; on the Lessons, the GoBpel. 

or the Epistle, for every Sunday in the Year, and for Week-day FestiTaU 
Sixth Edition. 2 Vols. PostSvo. IQs. 

— — — Sermons Preached in England. Second EdiHon, 8vo, 

9«.6d. 



— Hymns written and adapted for the weekly Church 

Service of the Year. Twelfth Edition. Idmo. 2«. 

Poetical Works. Fifih Edition, Portrait. Fop. 8yo« 



7«.6tf. 



— Journey through the Upper Provinces of India. From 
Calcutta to Bombay, with a Journey to Madras and the Southern Pro* 
Tinces. 8 Vols. PostSvo. 12». 
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HEAD'S (Sir Francis) Rongh I^otes of some Rapid Journeys across 

the Pampas and over the Andes. Post Svo. 2s. 6d. 
Bubbles from the Brunnen of Nassau. By an Old Man. 

Sixth EditioH. 16mo. 6s. 

Emigrant. FiftJi Editum, Post 8vo. 12«. 

Stokers and Pokers, or the London and Korth- Western 



Railway, the Electric Telegraph, and the Britaimia and Conway Tabular 
Bridges. Post 8vo. 2s. 6d. 

Defenceless State of Great Britain. A series of Descrip- 



tive Sketches, containing— 1. Military War&re. 2. Naval Warfare. 
3. The Invasion of England. 4. The Capture of London by a French 
Army. 6. The Treatment of Women in War. 6. How to Defend Great 
Britain. Post 8vo. 12s. 

"All My Bye." 2 Vols. Post 8vo. 

(Sir George) Forest Scenes and Incidents in Canada. 

Second EdiHon. PostSvo. 10s. 

Home Tour through the Manufecturing Districts of 

England, Scotland, and Ireland, including the Channel Islands, and the 
Isle of Man. Third Edition. 2 Vols. Post 8vo. 12s. 

' (Sir Edmund) Handbook of Painting — ^the Spanish 

and French Schools. Post 8vo. 12s. 
Handbook of Painting — the German, Flemish, and 

Dutch Schools. From the German of Kuolbr. Edited, with Notes. 

Post 8vo. 12s. 

HEIRESS (The) in Her Minority; or. The Progress of Character. 
By the Author of " Bertha's Joubkal." 2 Vols. 12mo. 18«. 

HERODOTUS. A New English Version. Translated from the 

Text of Gaibford, and Edited with Notes, illustrating the History and 
Geography of Herodotus, fin>m the most recent sources of information, 
embodying the chief Results, Historical and Ethnographical, which 
bare been arrived at in the progress of Cuneiform and Hieroglyphical 
Discovery. By Rev. George Rawlinsok, M.A. Assisted by Major 
Rawlinsok and Sir J. G. Wilkikson. 4 Vols. 8vo. In Preparation. 

HBKSCHEL'S (Sia J. W. F.) Manual of Scientific Enquiry, for the 
Use of Officers and Travellers in general. By various Writers. Second 
Edition. Post Svo. 10s. 6d. {Puhlished by Authority of the Lords of the 
Admiralty^ 

HERYEY'S (Lord) Memoirs of the Reign of George the Second, 
ftom his Accession to the Death of Queen Caroline. Edited, with Notes, 
by Right Hon. J. W. Crokkr. Portrait. 2Vols.8vo. S6». 

HICKMAN'S (Wm.) Treatise on the Law and Practice of Naval 

Courts Martial. 8vo. 10s. 6d. 

HILL'S (General Ijord) Life. By Rsr. Edwik Sidket. Second 

Edition. Portrait. 8vo. 12s. 

HISTORY OP ENGLAND uhdbr the Houses op York ah© 
Lancaster. With a Sketch of the Early Reformation. 8vo. In the Press. 

THE LATE WAR: With Sketches of Nelson, 

Wellington, and Napoleon. By J. G. Lockhart. 18mo. 2*. 6dL 

HOLLAND'S (Rey. W. B.) Psalms and Hymns, selected and 
adapted to the variouB Solemnities of the Chuich. 84mo. Is. 6d. 

HOLMES' (Mrs. Dalkeith) Ride on Horseback through France 
and Switzerland to Florence. 2 Yds. PostSvo. 189. 
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HOME AND COLONIAIi LIBBARY. 76 Parts. 28. 6<i. each. 

or 37 Volumes, Post 8vo, 6«. each, dotii. (^VoU. 12 and 36 are 8s, 6d. 

each.) Containing — 
1. THE BIBLE IN SPAIN. By Gbobob Bobbow. (Tuo Arto.) 
a. JOURNALS IN INDIA. Bj BuHor Hsbbb. ^Four Barta.) 

3. TRAVELS IN THE HOLY LAND. By Captains Ibsy and Makolbs. 

4. THE SIEGE OF GIBRALTAR. By JoHxr Dbikkwatbb. 
6. MOROCCO AND THE MOORS. By J. Dbuxmond Hay. 

6. LETTERS FROM THE BALTIC. By a Lady. 

7. THE AMBER WITCH. By Lady Duff Gobdok. 

a OLIVER CROMWELL & JOHN BUNYAN. ByEoBEBT Southey. 
9. NEW SOUTH WALES. By Mbs. Mbbboith. 

10. LIFE OF SIR FRANCIS DRAKE. By Johv Babbow. 

11. FATHER RIPA'S MEMOIRS OP THE COURT OP CHINA. 

12. A RESIDENCE IN THE WEST INDIES. By M.G.Lewis. 

13. SKETCHES OP PERSIA. By Sib Johjt Malcolm. {Two JPttrts.) 

14. THE FRENCH IN ALGIERS. By Lady Duff Gobdon. 

15. BRACEBRIDGE HALL. By Washinoton Ibting. (Ttoo Barts.) 

16. VOYAGE OP A NATURALIST. By Chablbs Dabwim. 

17. HISTORY OP THE FALL OF THE JESUITS. 

18. LIFE OP LOUIS PRINCE CONDfi. By Lobd Mahox. {Two Barts.) 

19. GIPSIES OP SPAIN. By GEOsaE Bobbow. {IUo JParts.) 

20. TYPEE; OR THE MARQUESAS ISLANDERS. By Hebmanx 

Mblvillb. (Two Barta,) 

21. LIVQNIAN TALES. By a Lady. 

22. MISSIONARY LIFE IN CANADA. By Rbv. J. Abbott. 

23. SALE'S BRIGADE IN APFGHANISTAN. By Rbv. G. E. Glmo. 

24. LETTERS FROM MADRAS. By a Lady. 

25. HIGHLAND SPORTS. By Chables St. Johk. [Tdn Barts.) 

26. JOURNEYS ACROSS THE PAMPAS. By Sib P. B. Head. 

27. GATHERINGS FROM SPAIN. By Richabo Fobd. {Two Bxrts.) 

28. SIEGES OF VIENNA BY THE TURKS. By Lobd Ellesmebe. 

29. SKETCHES OF GERMAN LIFE. By Bic Albxaxobb Duff 

Gobdok. {Two Boirta.) 

30. OMOO; OR THE SOUTH SEA ISLANDERS. By Hebmakx 

Melville. {Two Barts.) 

81. STORY OF THE BATTLE OP WATERLOO, hy Rev. G. K. 

Gleig. {Turn Bart$.) 

82. A VOYAGE UP THE RIVER AMAZON. By W. H. Edwabds. 

88. THE WAYSIDE CROSS. By Capt. Milmak. 

84. MANNERS & CUSTOMS OP INDIA. By Rev. C. Aclakd. 

86. CAMPAIGNS AT WASHINGTON. By Rbv.G»R.Oleig. 

36. ADVENTURES IN MEXICO. By G, P. Buxrou. {Two Parts.) 

87. PORTUGAL AND GALLICIA. By Lobd Cabnabvok. {Two Barts,) 
38. LIFE OF LORD CLIVE. By Rev. G. R. Glbig. {Two Bwts,) 

89. TALES OF A TRAVELLER. By Washinotok Ikvino. {Two Barts.) 

40. SHORT LIVES OP THE POETS. By Thomas Campbell. {Two Barts.) 

41. HISTORICAL ESSAYS. By Lobd Mahow. (Two Barts.) 

42. LONDON & NORTH-WESTERN RAILWAY. By Sib P. B. Head. 

43. ADVENTURES IN THE LYBIAN DESERT. By Batlb St. JoHir. 

44. A RESIDENCE AT SIERRA LEONE. By a Lady. (Two Barts.) 

45. LIFE OF GENERAL MUNRO. By Rev. G. R. Glbio. (Ikoo JPitrtg.) 

46. MEMOIRS OF SIR POWELL BUXTON. (Thres Birta.) 

47. OLIVER GOLDSMITH. By WASHiJiaTON Ibvino. {Two Parts.) 
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HOOK'S (Rxv. Dr.) Means of rendering more effectual the 

Edacation of the People. Tenth Edition. Svo. 2s. 6d, 

Church Dictionary. Siacth Edition, Heviaed and Enlarged, 

8yo. Tn the Press. 

Friendly and Seasonable Advice to the Roman Catholics 

of England. By Dkan Cokbeb. A New Edition. Edited with Notes and 
a Preooe. Feap. Svo. 8«. 
Three Refbrmations ; Lutheran — ^Roman — and Anglican. 

Third Edition. Svo. 3*. 

'Nonentity of Romish Saints, and Inanity of Roman 

Ordinances. Third Edition. 8vo. 2a. Gd. 



— Sermons, chiefly historical. Svo. In the Press, 



HORACE (LiPB AND Works of). Edited with Notes by the Rev. 

H. H. MiLV AN, Dean of St. Paul's. Illustrated wih Views, Vignettes 
&o., taken chiefly from the Antique. 300 Woodcuts. Crown 8to. 42s. 

HOSKING'S (Wm.) Guide to the Regulation of Buildings in Towns 
as a Means of Securing the Health of the Inhabitants. Second Edition, 
Post Svo. 8s. Qd. 

HOUSTOUl^'S (Mrs.) Yacht Voyage to Texas and the Gulf of 
Mexico. Plates. 2 Vols. Post Svo. 21s. 

HUMBOLDT'S (Alex.) Cosmos; or, a Physical Description of the 

World. Translated by Col. and Mbs. Sabinb. Seventh Edition. 3 Vols. 
Post Svo. 7s. Qd. 

-— Aspects of Nature in different Lands and in 

dlflSBremfc Cllmatet. Translated by Col. and Mbs. Sabinb. 2 Vols. 
PostSro. 6s. 

HUTCHINSON (Likut.-Coi.) on Dog-Breaking; the most expe- 
ditious, certain, and easy Method, whether great Exoellenoe or only 
Mediocrity be required. Second Edition. Woodcuts. Fcap. Svo. 7s. Qd, 

INKERSLETS (Thos.) Gothic Architecture in France ; Being an 

Inquiry into the Chronological Succession of the Romanesque and 
Pointed Styles; with Notices of some of the principal Buildings, and 
an Index. Svo. 12s. 

IRBY AND MANGLES' (Captiins) Travels in Egypt, Nubia, 
Syria, and the Holy Land, including a Journey round the Dead Sea, and 
through the Count^ east of the Jordan. Post Svo. 2s. Qd. 

IRVING'S (Washiwqton) Oliver Goldsmith; a Biography. Post 

Svo. 6s. 

Lives ofMahomet and his Successors. 2 Vols. Svo. 21*. 

Life of General Washington. PostSvo. {Nearly Ready^ 

JAMES' (Rbv. Tboxas) Fables of Jlaop. A New Version, chiefly 
ftom Original Sources. With 100 Original Designs, by John Tbnxiel. 
Crown Svo. 16s. 

%* Also» a Cheap Edition. Woodcuts. IBmo. 

JAMESON'S (Mbs.) Handbook to the Picture Galleries in and 

near London. With Historical, Biographical, and Critical Notices. 
Post Svo. lOs. 

JAPAN AND THE JAPANESE. Deseribed from the Accounts 
ofReoentDtitofa Travellers. Post Svo. 9s. 6rf. 

JBSSEB (Bdwabd) Visits to Spots of Interest in the Vicinity of 
Windsor and Eton. Woodcuts. Post Svo. 12s. 

c 2 
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JESSE'S Gleanings in ]^atural History, adapted for Schools. 

With Anecdotes of the Sagacity and Instinct of Animals. Sixth Edition. 
Fcap.Svo. 68. 6d. 

JOCELTN'S (Lokd) Six Months with the Chinese Expedition; or, 

Leayes from a Soldier's Note-Book. Seventh Edition. Fcap. 8vo. 5«. Gd. 

JOHNSON'S (Dr. Samubl) Life : By James Boswell. Including 

the Tour to the Hebrides, with Notes by Sib W. Scott. Edited by 
the Right Hon. Johx Wilson Ckokeb. A New and Cheaper Edition^ 
revised (1848), with much additional matter. Complete in One Volume. 
Forfxaits. Royal 8vo. 15«. 

JOHNSTON'S (Wm.) England as it is : Social, Political, and 
Industrial, in the Middle of the 19th Century. 2 Vols. Post Svo. I89. 

JONES'S (Rbv. Richard) Essay on the Distribution of Wealth, 

and on the Souit»s of Taxation. Part I.— RENT. Second Edition. Post 
Svo. 7*. W. 

JOUENAL OF A NATUBALIST. F<mrth Edition. Woodcuts. 

Post Svo. 9a. 6d. 

JUKES' (J. B.) Excursions in and about Newfoundland during the 

Years 1839-40. Map. 2 Vols. Post Svo. 21«. 
KING EDWARD VIth's Latin Grammar; or an Introduction 
to the Latin Tongue, for the Use of Schools. Seventh Edition. 12mo. 
8s. 6d. 

Latin Accidence ; or Elements of the 

Latin Tongue, for the Use of Junior Classes. 12mo. 2s. 

KINNEAR'S (John G.) Cairo, Petra, and Damascus, described 
from Notes made during a Tour in those Countries : with Remarks on 
the Government of Mehemet All, and on the present prospects of Syria. 
Post Svo. 98. 6d. 

KUGLER'S (Dr. Franz) Handbook to The Italian Schools of 
Paindng. Translated from the German. By a Lady. Edited, with 
Notes, by Sib Chables Eastlake. Second Edition. Illustrated with 100 
Woodcu-ls from the Old Masters. 2 Vols. Post Svo. 24^. 

Handbook to the German, Flemish, and Dutch Schools 



of Painting. Translated from the German. By a Lady. Edited, with 
Notes, by Sib Edmund Head, Bart. Post Svo. 12a. 

Handbook to the Spanish and French Schools of 



Painting. On the Flan of Kugler. By Sib EDumrD Head, Bart. Post 
Svo. 12«. 

LABORDE'S (Leon Db) Journey through Arabia Petrsea, to Blount 
Sinai, and the Excavated City of Petrsea, — ^the Edom of the Prophecies. 
Second Edition. With Plates. Svo. 1S«. 

LAMBERT'S (Miss) Church Needlework. With Practical Remarks 
on its Preparation and Arrangement. With Numerous Engravings, 
Post Svo. 9«. 6d. 

My Knitting Book. Woodcuts. Two Parts. 16mo. 3*. 

My Crochet Sampler. Woodcuts. Two Parts. 16mo. 4*. 

Practical Hints on Decorative Needlework. Woodcuts. 

16mo. l8.6d. 

LATIN GRAMMAR (King Edward thb VIth's) or an Introduc- 
tion to the Latin Tongue, for the Use of Schools. Seventh EdUion. 12mo. 

ACCIDENCE; or. Elements of the Latin Tongue, for the 

Use of Junior Classes (extracted from the above). 12mo. 2s, 
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LA YARD'S (AnsTBN H.) Ifl'ineTeh and its Remains. Being a 

Narrative of Researches and Discoveries amidst the Ruins of Assyria. 
With an Account of the Chaldean Christians of Kurdistan ; the Yesedis, 
or Devil-worshippers ; and an Enquiry into the Manners and Arts of the 
Ancient Assyrians. M/thEditum. With Plates and Woodcuts. 2 Vols. 
8vo. 36a. 

A Popular Account of the above Work. Abridged by 



the Author. With many Woodcuts. Post 8vo. 

Fresh Discoyeries at Nineveh, and Researches at 



Babylon; being the Results of the Second Expedition to Assyria; also 
a Journey to the Khabour, the Desert, Lake Yan, ancient Armenia, 
Kurdistan, and the Borders of the Euphrates. With many Woodcuts. 
2Yols.8vo. In the Press, 



Monuments of Nineveh. Illustrated by One Hundred 

Engravingpi, from Drawings made on the Spot. Imperial Folio, 102. IDs. ; 
or Large Paper, Colombier foUo^ lH. lie. 

Illustrations of Yases, Sculptures, and Bronzes recently 



Discovered at Nineveh, principally Bas-Reliefs of the Wars and Exploits 
of Semiacherib from his Palace at Kouyui^ik. From drawings made on 
the spot. Folio. {Nearly Beady), 

LETTERS FROM THE SHORES OF THE BALTIC. By a 

Ladt. FostSvo. 29. Qd. 

MADRAS ; or, First Impressions of Life and 



Manners in India. By a Lady. Post 8vo. 28. Qd, 

SIERRA LEONE, written to Friends at Home. 



By a Ladt. Edited by Mrs. Nobtok. Post 8vo. 6«. 

LEWIS' (G. Coknewall) Essay on the Government of Dependencies. 

8vo. 128. 

History and Antiquities of the Doric Race. Translated 

from MuLLEB by Ubnby Tuvmsll and Gbobob Cobnewall Lewis. 
Second Edition. Maps. 2Yols.8vo. 26*. 

Glossary of Provincial Words used in Herefordshire and 

some of the adjoining Counties. 12mo. Za. ed. 

Essay on the Origin and Formation of the Romance 

Languages : containing an Examination of M. Raynonard's Theory on 
the Relation of the Italian, Spanish, Proven9al, and French to the Latin. 
Second Edition, Svo. 12«. 

(Ladt Thebssa) Lives of the Friends and Contemporaries 

of the Lord Chancellor Clarendon, illustrative of Portraits in his Gallery. 
With an Introduction, containing a Descriptive Catalogue of the Pictures, 
and an Account of the Origin of the Collection. 2 Vols. Svo. 

(M. G.) Journal of a Residence among the Kegroes in the 

West Indies. Post Svo. 29. 6d, 

LEXINGTON (Thb) PAPERS; or. Some Account of the Courts 

of London and Vienna at the end of the 17th Century. Eiitracted from 
the Official and Private Correspondence of Robbbt Sottok (Lobd 
Lbxikotom) while Minister at Vienna, ie94-160S. Edited by Hon. H. 
Mavnbbs Sittton. Svo. 14« 
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LINDSAY'S (Lord) Sketches of the Hhtory of Christiaa Art. 

8 Vols. 6vo. Sis. 6d. 

Lives of the Lindsaj^s ; or, a Memoir of the Houses 

of Crawford and Balcarres. To which are added, Extracts from the 
OfiScial Correspondence of Alexander, sixth Earl of Balcarres, during 
the Maroon War ; together with Personal Narratives, by his Brothers, 
the Hon. Robert, Colin, James, John, aixd Hugh Lind^y; and by his 
Sister, Lady Anne Barnard. 3 Vols. 8vo. 42«. 

— Progression by Antagonism. A Theory, inyolylng 



Considerations touching the Present Position, Duties, and Destiny of 
Great Britain. 6vo. 69. 



(Rev. Hekry) Practical Lectures on the Historical 

Books of the Old Testament. 2 Vols. 16mo. IDs. 
LITTLE ARTHUR'S HISTORY OF ENGLAND. By Lady 

Callcott. Fifteenth Edition. 18mo. 28.6cL 

LIVONIAN TALES.— The Disponent.— The Wolves.— The Jewess. 
By the Author of " Letters firam the Baltic." Post 8vo. 2«. Gd, 

LLANDAFF'S (Bishop ov) Letters with the Earl of Dudley. 

Second Sdition. Portrait 8vo. lOs, 6d. 

LOCH'S (Capt, G. C.) Events of the Closing Campaign in China. 
With Operations In Yang-ts&>Kiang, and Treaty of Nanking. Hap. 
Post 8vo. 88. 6d. 

LOCKHART'S (J. G.) Ancient Spanish Ballads, Historical and 
Romantic, Translated, with Notes. Third Edition, with Numerous 
Illustrations, and Illuminated, with Titles, Borders, &c. 4to. 42«. 

Life of Robert Bums. Fifth Editum. Fcap. 8vo. 3*. 

History of the Late War : with Sketches of Nelson, 

Wellington, and Napoleon. 18mo. 2«. Qd. 

LONG'S (George) Essays on the Conduct of Life, and Moral Nature 

of Man. 2 Vols. Post 8vo. 6«. each. 

LOUDON'S (Mas.) Instructions in Gardening for Ladies. With 
Dlreotions for Every Month in the Year, and a Cideodar of OperationB. 
Eighth Edition. Woodcuts. Fcap. 8vo. 5». 

Modem Botany for Ladies ; or, a Popular Introduction 

to the Natural System of Plants, according to the Classification of De 
Candolle. Second Edition. Woodcuts. Fcap.Svo. 69. 

LOWE'S (Gbnekal Sir Hudsok) Letters and Journals, revealing 
the true History of Napoleon during his Captivity at St. Helena. Portrait. 
8 Vols. 8vo. In Preparation. 

LUSHINGTON'S (Mrs.) Narrative of a Journey from Calcutta 
to Europe, by way of Egypt. Seoond Edition. PostSvo. Ss.Qd, 

LTELL'S (Sir Charles) Principles of Geology; or, the Modem 
Changes of the Earth and its Inhabitants considered as illustratiye of 
Geology. Eighth Edition. Woodcuts. Svo. IBs. 

' Manual of Elementary Geology ; or, the Ancient Changes 

of the Earth and its Inhabitants illustrated by Its Geologioal Monuments. 
■Fourth Edition. Woodcuts. Svo. 12*. 

Travels in North America, 1841-2; with Observations on 

the United States, Canada, and Nova Scotia. Plates. 2 Vols. Post Svo. 21«. 

Second Visit to the United States of North America, 



1845-6. Second Edition. 2 Vols. Post Svo. 18f. 
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MAOFARLANE'S (Chabibs) Travels in Turkey during the Years 
1847-8, made on purposo to examine into the True State of that Goontrj. 
2Vols.8vo. 28*. 

HANTELL (Gideon A.) Thoughts on Animalcules; or, the 
Invisible World, as revealed by the Microscope. Second Edition. Plates. 
Itoio. 6s. 

MoCTJLLOCH'S (J. R.) Edition of Rioabdo's PoUtical Works. With 
a Notiee of his Life and Writings. 6vo. 16*. 

MAHON'S (LoKn) History of England, from the Peace of Utrecht 

(Vols. 1 to 4) to the Peace of Paris (1763). Second Edition. 8vo. 62*. 

Vols. 6 & 6. The First 

Years of the American War, 1763—80. 8vo. 

"Forty-Five;** or, a I^arrative of the Rebellion in 



Scotiand. Post8vo. 8s. 
History of the War of the Succession in Spain. Second 

Edition. Hap. 8vo. 16*. 

Spain under Charles the Second ; or, Extracts from the 



Correspondence of the Hon. Alsxaxder Stakhope, British Minister at 
Madrid from 1690 to 1700. Second Edition. Post 8vo. 6*. 6d. 

Life of Louis Prince of Cond6, sumamed the Great. 

Post 8vo. ft*. 

Life of Belisarius. Second Edition, Post 8vo. lOs. 6d, 



MALCOLM*S (Sib Johk) Sketches of Perria. Third Edition. 
Post 8vo. 6*. 

MANUAL OF SCIENTIFIC ENQUIRY, Prepared for the Use of 
Officers and Travellers in general. B7 various Writers. Edited by Sir 
J. Hbbschbl, Bart Second Edition. Maps. Post 8vo. 10*. 6d. {Pub- 
2t*Aed by order of the Lords of the Admiralty^ 

HABEHAM*S (Hbs.) History of England. From the First Inva- 
sion by the Bomans, down to the fourteenth year of Queen Victoria's 
Reign. New Edition. Woodcuts. 12mo. Is.Qd. 

History of France. . From the Conquest by the Gauls, 

to the Death of Louis Philippe. 'iV«to Edition. Woodcuts. 12mo. 7*. Od. 

History of Germany. From the Invasion by Marius, 



to the Battle of Leipsic. Woodcuts. 12mo. 7*. 6d. 

^ History of Rome and Greece. 12mo. In preparation. 



Sermons for Children. iSiecon(f^e2t^ion. Fcap.Svo. 8^. 
MABELAND'S (J. H.) Eemarks on English Churches, and on 

rendering Bepulchntl Memorials subservient to pious and Christian 
Uses. Fourth Edition. Woodcuts. Fcap. 8vo. 6*. 6d. 

Reverence due to Holy Places. Third Edition. 

Woodcuts. Fcap. 8vo. 2*. 

MARRYAT'S .(Joseph) Colleotions towards a History of Pottexy 

and Poioeiain, in the Fifteenth, Sixteenth, Seventeenth, and Eighteenth 

Centuries. With a Description of the Manufacture, a Glossary, and a 

List of Monograms. With Coloured Plates and Woodcuts. 8vo. Sls.dd. 

%* A few copies on India Proofs, mounted on Large Paper, ito. 62. 6*. 

ANCIENT POTTERY ; Egyptian, Asiatic, Greek, 

Soman, Etrusoan, and Celtfe. By Saiotel Bibch. Woodcuts. 8vo. 
Nearly Read^. 
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M ATTHI^'S (Auousivs) Greek Qraxnxnar for Schools. Abridged 
from the Larger Grammar. B7 the Bishop of Londok. Seventh Edition^ 
reyised by Rey. J. Edwards. 12mo. Ss. 

Greek Accidence for Schools. Abridged by the 

Bishop OF LOMDOX. Jbur(AJE!it<um, revised by Rey. J. Edwards. 12mo. 2s. 

Index of Quotations from Greek Authors contained 



in Matthie's Greek Onunmar. Second Edition. Svo. 78. 6d. 

MAWE'S (H. L.) Journal of a Passage from the Pacific to the 
Atlantic, crossing the Andes in the Northern Proyinoes of Peru, and 
descending the great Riyer Maranon. 8yo. 12«. 

MAXIMS AND HINTS for an Angler, and the Miseries of 

Fishing. To which is added, Maxims and Hints for a Chess-Player. 
By Richard Prmh. Second Edition, Woodcuts. 12mo. 58. 

3IAY0'S (Dr.) Elements of the Pathology of the Human Mind. 

Fcap. 8vo. 68. 6d. 

MELVILLE'S (Herxank) Typee and Omoo; or, AdventureB 
amongst the Marquesas and South Sea Islanders. 2 Vols. Post 8yo. lOv. 

MENDELSSOHN'S (Felix Baktholdy) Life. By Jules Bsebdict. 

8yo. 28. 6d. 

MERRIFIELD'S (Mbs.) Original Treatises on the Arts of Painting 

in Oil, Miniature, Mosaic, and on Glass ; of Gilding, Dyeing, and the 
Preparation of Colours and Artificial Gems, described in seyeral un- 
published Manuscripts, dating from the Twelfth to the Eighteenth 
Centuries. Preceded by a General Introduction, with Translations, 
Preface, and Notes. 2yols.8yo. 24*. (Publiehed by Authority .) 

MEREDITH'S (Mbs. Charles) Notes and Sketches of New Sonth 

Wales, during a Residence from 18S9 to 1844. Post 8vo. 28. Gd. 

MILFOBD'S (John) Norway and her Laplanders in 1841 ; with a 

Few Hints to the Salmon Fisher. 8yo. lOf . 6d, 

MITCHELL'S (Thomas) Plays of Aristophanes. With English 

Notes. 8V0.—I. CLOUDS, 10*.— 2. WASPS, 10a.— 3. FROGS, 15*. 

MODERN DOMESTIC COOKERY. Founded on Principles of 
Economy and Practical Knowledge, and adapted for Priyate Families. 
Woodcuts. Fcap. 8yo. 6*. 

MILMAN'S (Dean of St. Paxil's) History of Christianity, from the 
Birth of Christ to the Extinction of Paganism in the Roman Empire. 
3 Vols. 8yo. S6». 

Edition of Gibbon's Decline and Pall of the Roman 

Empire. Edited with Notes, by M. Guizot. Second Edition. Maps. 
6 Vols. 8yo. 81.38. 

Life and Correspondence of Edward Gibbon. Portrait. 



8yo. 98. 

Life and Works of Horace. Illastrated with Statues, 



Coins, Views, &c., chiefly from, the Antique. With SCO Woodcuts. 
Crown 8yo. 42*. 

Poetical Works. Including the Fall of Jerusalem — 



Samor, Martyr of Antioch— and other Poems. Second Edition. Plates. 
3 Vols. Fcap. 8yo. I80. 

Character and Conduct of the Apostles Considered as 



an Eyidence of Christianity. (Being the Bampton Lecture, 1827). 
8yo. Ids. 6d, 



(Capt. E. a.) Wayside Cross ; or, the Raid of Gomez. 



A Tale of the Carlist War. PostSyo. 28. 6d. 
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MOORE'S (Thomas) Life and Letters of Lord Byron. Collected 

and arranged with Notes and Illustrations. Library Sklition, Platen. 
6 Vols. Fcap.Svo. ISs, 

— Complete in One Volume. 

Portrait and Vignette. Royal 8to. 12«. 

MUCK MANUAL (The)for the Use of Farmers. A Practical Treatise 
on the Chemical Properties, Management, and Application of Manures. 
By Fredebick Falilnes. Second Editionj with a Glossary and Inde^. 
Feap. 8vo. 5*. 

MUIBHEAD (J. p.). James Watt, an Historical Eloge. By M. 
Abago. Translated fi*om the French, with Notes and an Appendix. 
8vo, 8*. 6d. ; or 4to, 21*. 

Correspondence of James Watt on his Discovery of 

the Theory of the Composition of Water, with a Letter from his Son. 
Edited, with Notes. Portrait. Svo, 10«. 6d. ; or 4to, 25s. 

MULLER'S DORIANS ; The History and Antiquities of the Doric 
Race. Translated hy Henby Tufnell and George Cobmewall Lewis. 
Second JSdition. Maps. 2 Vols. 8yo. 26«. 

MUNDY'S (Capt. Rodket) Events in Borneo, including the 

Occupation of Lahuan, and a Visit to the Celehes. From the Journals 
of Sir James Brooke. With a Narrative of the Expedition of H.M.S. 
Ibis. Plates. 2 Vols. 8vo. S2s. 

MUNBO'S (Qene&al Sib Thomas) Life and Letters. By the Bev. 

G. R. Glbig. Post Svo. 6s. 
MURCHISOK'S (Sib Bodebick) Russia in Europe and the Ural 
Mountains; Geologically Illustrated. With Coloured Maps, Plates, 
Sections, &c. 2 Vols. Royal 4to. 81.89. 

MURRAY'S (Capt. A.) Naval Life and Services of Admiral Sir 

Philip Durham. 8to. 5s. 6d. 

MURRAY'S READING FOR THE RAIL. Or Cheap Books in 

large readable type. To be published occasionally. Already published : 

1. ESSAYS FROM "THE TIMES;" being a Selectiok from the 

LiTBBAHY Papers irhich liave appeared in Uiat Joubkai.. 

Fcap. Svo. 4s. 
2. THE CU ACE. By Nimrod. Woodcuts. Fcap. Svo. U. 
8. "FORTY-FIVE;" or The Rebellion in Scotland. By Loei> 

Mahon. Post Svo. 3a. 
4. THE BOAD. By Nimboi>. Woodcuts. Fcap. Svo. U. 
6. LA YARD'S POPULAR ACCOUNT OP NINEVEH. Woodcuts. 

Post Svo. 

NAUTICAL ALMANACK (The). {PvMisJied by Order of the 

Lords Commissioners qf the Admiralty.) Royal Svo. 2s. 6d. 

NAY Y LIST (The Royal). {Pvblished Quarterly, by AvJOumty 

of the Lords Commissioners of the Admiralty.) 12mo. 2s. 6d, 

NEALE'S (£. y.) Feasts and Fasts : an Essay on the Rise, Pro- 
gress, and Present State of the Laws relating to Sundays and other 
Holidays, and Days of Fasting; with Notices of the Origin of those 
Days, and of the Sittings and Vacations of the Courts. Fcap. Svo. 9s. 6d. 

NEWBOLD'S (Lieut.) Straits of Malacca Penang, Malacca, and 

Singapore. 2 Vols. Svo. 26s. 

NIMROD On the Chace— the Turf— and the Road. Third Editiofi. 

Woodcuts. Fcap. Svo. 

%• Each Essay may be had separately. 
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NORTON (The Hon. Mbs.) Letters from Sierra Leone, written to 
Friends at Home. By a Lady. Edited by Mrs. Nobton. Post 8vo. 5s. 

0*BYRNE'S (W. R.) Naval Biographical Dictionary, comprising 
the Life and Services of erery Living Officer in H. M. Navy, from the 
Bank of Admiral of the Fleet to that of Lieutenant. Compiled from 
Authentic and Family Documents. Royal 8vo. 42«. 

O'CONNOR'S (EL) Field Sports of France ; or, Hunting, Shooting, 
and Fishing on the Continent. Woodcuts. 12mo. 7s. Bd, 

OXENHAM'S (Ret. W.) English Notes for Latin Elegiacs ; designed 
for early Proficients in the Art of Latin Versification, with Piefiitofy 
Bules of Composltton in Elegiac Metre. Second Edition. 12mo. 4b, 

PAGETS (Johh) Hungary and Transylvania. With Remarks on 
their Condition, Social, Political, and Economical. Second £dUum. 
Woodcuts. 2Vols.8vo. 2is. 

PARISH'S (SiK Woodbiite) Buenos Ayres and the Provinces of the 
Rio de la Plata. Comprising the History of their First Diseovery and 
Conquest, their Present State, Trade, Debt, Ac., with an Aooonnt of the 
Geology and Fossil Monsters of the Pampas. With Maps and Plates. 8vo. 
In the Press. 

PARIS'S (T. C.) Letters from the Pyrenees during Three Months* 
Pedestrian Wanderings amidst the Wildest Scenes of the French and 
Spanish Pyrenees. Woodcuts. PostSvo. lOs.Bd. 

PABEYNS' (Mansfield) Personal Narrative of an Englishman 

Domesticated in Abyssinia. With Woodcuts. 8vo. In the Press. 

PEILE'S (Rev. Dk.) Agamemnon of .Sschylus. A New Edition 
of the Text, with Notes, Critical, Explanatory, and Philological, for 
the Use of Students. Second Edition. 6vo. 9«. 

Choephorse of iBlschylus. A New Edition of the Text, 

with Notes, Critical, ExplanatorTt and Philosophical, for the Use of 
Students. Second Edition. Svo. 9s. 

PELLEW*S (Dean of Norwich) Sermons on many of the Leading 
Doctrine8 and Duties Taught in the Church of England. Preached in 
Cathedral Churches. SVols.Svo. 21«. 

— Life of Lord Sidmouth, with his Correspondence. 

Portraits. SYols.Svo. 42«. 

PENN'S (Richard) Maxims and Hints for an Angler, and the 
Miseries of Fishing. To which is added, Maxims and Hints for a 
Chess-player. Second Edition, Woodcuts. Fcap. 8vo. 5s. 

(Granville) Bioscope ; or. Dial of Life Explained. To 

which is added, a Translation of St. Faulinns' Epistle to Celantia. on 
the Rule of Christian Life ; and an Elementary View of General Chro- 
nology. Second Edition. With Dial Plate. 12mo. 12s. 

PENROSE'S (Rev. John) Lives of Vice- Admiral Sir C. V. Penrose, 
and Captain James Trevenen. Portraits. 8vo. 10s. Qd. 

Home Sermons. Written for Sunday reading in 

Families. Svo. 

PENNINGTON (G. J.) On the Pronunciation of the Greek Lan- 
guage. Bro. 7s. Qd. 

PHILLIPS* (JoHs) Memoirs of William SmHh, LLJ)., (the Geo- 
logist). Portrait. 8vo. 7s. 6d. 

Geology of Yorkshire. The Yorkshire Coasts and 

the Mountain-Limestone District Part I. dl«.6^. Part II., 62s. 6d. 
Plates. 4to. 
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PHILOSOPHY IN SPORT MADE SCIENCE IN EARNEST ; 

or, fhe'FlrBtPrindplesof Natural Philosophy inculcated by aid of the 
Toys and Sports of Youth. /Sixth JSIdUion. Woodcuts. Fcap. 8vo. 88. 

PHILPOTT'S (Bishop of Exetbs) Lettero to the late CharleB 
Butler, on the Theological parts of his Book of the Roman Catholic 
Church ; with Remarks on certain Works of Dr. Milner and Dr. Lingard, 
and on some parts of the Evidence of Dr. Doyle. Second Edition. 8vo. \Q». 

Letter to the Archbishop of Canterbury. Eighth 

Edition. Svo. 8«. Qd. 

Pastoral Letter^ addressed to his Clergy^ on the Pre- 



sent state of the Church. Eighth Edition. 8yo. As. 

Acts of the Diocesan Synod, held in the Cathedral 



Church of Exeter. On June 26th, 26th, and 27th, 1851. Third Edition. 
I 8vo. 2«. Qd. 

I PHIPPS' (Hoy. EnicuNix) Memoir, Correspondence, Literary and 

Unpublished Diaries of Robert Plumer Ward. Portrait. 2 Vols. 
8vo. 28«. 

POOLE'S (R. S.) HorsB Egyptiacw : or the Chronology of Ancient 
Egypt, discovered fh>m Astronomical and Hieroglyphic Records upon 
its Monuments. Plates. 8vo. 10«. Qd. 

(Rbt. G. a.) Handbook for the Cathedrals of England. 

Containing Descnptiions of each. Woodcuts. Post 8vo. In the Press, 

POPE'S (Alexahdbr) Works. A New Edition, containing nume- 
rous unpublished Letters, &c. Edited with Kotes and a Life. By the 
Right Hon. John Wilson Croker. Portraits. Svo. {In the Press.) 

PORTER'S (G. R.) Progress of the Nation, in its various Social and 
Economical Relations, firom the beginning of the Nineteenth Century. 
Third EdUim. (1851.) 8vo. 24*. 

POWELL'S (Riv.W. P.) Latin Grammar simplified. 12mo. 8«.6d 

PRAYER-BOOK (The), Illuminated with 1000 Illustrations of Bor- 
ders, Initials, Vignettes, Ac. Medium 8vo. Cloth, 21*.; Calf; 31«. 6d. ; 
Morocco, 4&S. 

PTJSBY (Philip) On Improvement in Farming ; or What ought 
Landlords and Farmers to do? 8vo. Is. 

PUSS IN BOOTS. Suited to the Tastes of Little and Grown 

Children. By Otto Spkcktbb. Second Edition. Plates. lOmo. 68. 
QUARTERLY REVIEW (Thb). 8vo. 6«. 

RANKE'S (Leopold) Political and Ecclesiastical History of the 
Popes of Rome, during the Bixteentii and Seventeenth Centuries. Trans- 
lated trom the German hy Una. Austin. Third Edition. 2 Vols. 8vo. 24«. 

History of Prussia; or. Memoirs of the House of Bran- 

denhorgh. Translated from the German by Sue Axjbxakdbb Den* 
Gordon, Babt. S Vols. 8vo. d6«. 

History of Servia, and the Servian Revolution. Translated 



from the German by Mns. Kbrb. Second Edition. Map. 8vo. 16«. 

RAWLINSON'S (Rev. George) Herodotus. A New English 
Version. Translated from the Text of Gaibford, and Edited with 
Notes, illustrating the History and Geography of Herodotns, from the 
most recent sources of information, embodying the chief Results, 
Historical and Ethnographical, which have been arrived at in the 
progress of Cuneiform and Hieroglyphical Disoovery. Assisted by 
Major Rawlinson, and Sir J. G. Wilkinson. 4 Vols. 8vo. 
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BEJECTED ADDBESSES (Ths). By Jaues akd Horaob Smith. 
with Biographies of the Anthon, and additional Kotes. Twentysecond 
Edition. Portraits. Foap. Syo. 6a. 

BICARDO'S (David) Political Works. With a Notice of hia 
Life and Writings. By J. R. M'Culloch. 8vo. I69. 

BIDE on Horseback to Florence through France and Switzerland. 
Described in a Series of Letters. By a Ladt. 2 Vols. Post 8vo. 18s. 

BIPA'S (Father) Memoirs during Thirteen Years' Besideuce at the 
Court of Peking, in the Service of the Emperor of China. Translated 
from the Italian. By Fobtu^tato Pbandi. Post 8vo. 28. 6d. 

EOBEBTSON'S (Lord) Leaves from a Journal, and other Fragments 

in Verse. Crown Svo. Is. 6d. 

BIDDLE'S (Rev. J. E.) Copious and OriUcal Latin-English Lexicon, 
founded on the German-Latin Dictionaries of William Frennd. 
Post 4to. 60s. 

Copious and Critical English-Latin Lexicon. Founded 

on the German-Latin Dictionary of Dr. Charles Ernest Georges. 8to. 259. 
Complete Latin-English and English-Latin Dictionary', 



for the Use of Colleges and Schools. 8vo. Sl«. 6d. 
Englifib-Latin Dictionary, separately. Svo. 10s. 6d. 
Latin-English Dictionary, separately. Svo. 21«. 

Young Scholar's Latin-English and English-Latiii 



Dictionary. Square 12mo. 125. 

Latin-English Dictionary, separately. Square 12mo. 7s. 
English-Latin Dictionary, separately. Square 12mo. 6s. Gd, 

Diamond Latin-English Dictionary. A Guide to the 



Meaning, Quality, and Accentuation. S2mo. 4«. 
BOMILLY'S (Sia Samuel) Memoirs and Political Diary. By hia 

Soxs. Jliird Edition. Portrait. 2 Vols. Fcap. Svo. 12«. 

BOSS'S (Sir Jaues) Yoyage of Discovery and Besearch in the 
Southern and Antarctic Regions during the years 183d-43. Plates 
2 Vols. Svo. 36s. 

BOYAL SOCIETY OF LITEBATUBE (The). Traesaotiohs. 
Plates. Vols. L to in. Svo. 12«. each. 

BUKDELL'S (Mrs.) Modem Domestic Cookery, founded onPrinciples 
of Economy and Practice, and adapted for Private Families. Entirely 
Revised and corrected to the Present Time, hy a Lady. Woodcuts. 
Fcap. Svo. Ss. 

BUXTON'S (George F.) Travels in Mexico; with Adventures 
among the Wild Trihes and Animals of the Prairies and Rocky Moun- 
tains. Post Svo. 6s. 

SALE'S (Ladt) Journal of the Disaster in Affghanistaa. Eighth 

Edition. Post Svo. 12«. 

(Sir Bobert) Brigade in Affghanistan. With an Account 

of the Seizure and Defence of JeUalabad. By Rkv. G. R. Glxio. Post Svo. 
2s. ed. 

SAXON (The) in IreUnd. Being Notes of the Bambles of an 
Englishman in the West of Ireland, in search of a Settlement. With 
Plate and Map. Post Svo. 9s. 6d. 

SENTENCES FBOM THE PB0VEBB8. In English, French, 
Italian, and German. For the Daily Use of Young Persons. By A Lady. 
lemo. 9s. 6d. 
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SCROPE'S (Williak) Days of Dcer-Sialking in the Forest of Atholl ^ 
with some Account o^ the Nature and Habits of the Red Deer. Third 
JEkiition. Woodcuts. Grown 8vo. 20«. 

Days and Kights of Salmon Fishing in the Tweed; 

with a short Account of the Natural Historf and Ilalnts of the Sahnon, 
and Instructions to Sportsmen, &c. Plates. Royal 8vo. 42s. 

(G. P.) Memoir of Lord Sydenham, and his Administra- 



tion in Canada. Second Edition. Portrait. Svo. ds. 6d. 
SERMONS. Preached during the Visitation of the Bishop of 

Exeter in 1845. Published by Request. 12mo. 6s. 
SEWELL'S (Rev. W.) Evidences of Christianity; or, Dialogues 

between a Brahmin and a Christian. Fcap. Svo. Is. 6d. 

SHAW'S (Thos. B.) Outlines of English Literature, for the Use of 

Young Students. Post 8vo. 128. 

SIDMOUTH'S (Loan) Life and Correspondence. By the Hon. and 
Rev. GsosaE Pbllbw, Dear of Norwich. Portraits. 3 Vols. Svo. 4Sts. 

SIDNEY'S (Rev. Edwin) Life of Lord Hill. Second Edition. 

Portrait Svo. 12*. 

SIERRA LEONE ; Described in a Series of Ijetters to Friends at 
Home. By A Ladt. Edited by Mrs. Noetok. Post 8vo. 6«. 

SMITH'S (Wm., LL.D.) Dictionary of Greek and Roman Anti- 
quities. Second Edition, With 500 Woodcuts. 8vo. 42s. 

— ; School Dictionary of Antiquities, abridged from the 

above Work. With 200 Woodcuts. Square 12mo. 10*. 6<£. 

Dictionary of Greek and Roman Biography and My- 



thology. With Woodcuts. 3 Vols. 8vo. &l.l5s.6d. 

Dictionary of Greek and Roman Geography. With an 



Historical Atlas. 8vo. (In the Press.) 

— Classical Dictionary for Schools, compiled from the last 

two Works. Svo. 

Illustrated Classical Mythology and Biography, designed 



as a Popular Manual for the Youth of botii sexes. Woodcuts. Post 8vo. 
(Wm. Jas.) Grenville Papers, being the Private Corres- 



pondence of Richard Grenville, Earl Temple, K. G., and George Grenville, 
their Friends and Contemporaries, formerly preserved at Stowe — now 
for tiie first time made public. Including also Mr. Grenville's Diary 
of Political Events ; particularly during the period of his Adminis- 
tration as First Lord of the Admiralty, from.1763 to 1766. Vols. 1 & 2. 
8vo. In the Press. 

(Wm., the Geologist) Memoirs. By Johi Phillim. 

Portrait 8vo. 7«.6d. 

(James & Horaob) Rejected Addresses. Twenty-second 



EdUion. Portrait Fcap. 8vo. 6s. 

SOMERVILLE'S (Maey) Physical Geography. Third Edition, 
Portrait 2 Vols. Fcap.8vo. 12s. 

Connexion of the Physical Sciences. Eighth 

EdiUon. Plates. Fcap.8vo. 10s. 6d, 

SOUTHBY'S (Robbbt) Book of the Church ; with Notes contain- 
ing References to the Authorities, and an Index. Sixth Edition. Svo. 12s. 

Lives of JohnBunyan & Oliver Cromwell. Post Svo. 2* . 6ef. 
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SPBCKTEB'S (Otto) Pass in Boots ; suited to ihe Tastos of lAtHe aad 

Grown Children. Second JBiUim. Plates. 16mo. 6s. 

Charmed Roe ; the Story of the Little Brother and 

Sister. Plates, t&no. 6f. 

SPENCER'S (Rbt. J. A.) Sketches of Trarvels in Egypt and the 

Holy Land. Plates. 8to. 21s. 
STANLEY'S (Bishop) Addresses and Chabges. With a Memoir 
of his Life. By his Son, fhe Bev. A. P. SxAiojiT. Svo. 10s. 6d. 

ST. JOHN'S (Batle) Adventures in the Libyan Desert and the 
Oasis of Japiter Ammon. Woodouts. Pott Sro. 2«. Qd, 

(Charles) Field Notes of a Sportsman aad Naturalist 

in Sutherland. Woodeuts. 2 Vols. PostSvo. 18«. 

Wild Sports and Natural History of the Highlands. 



Post 8vo. 6s. 

STATE PAPERS during the Reign of Henry the Eighth. 
Vols. I. to XL 4to. 20c. each. {Published by AtUhorUjf,) 

STAUNTON'S (Sir George) Miscellaneous Notices relating to 
China, and oar Commercial InterconrBe with that Country. Including a 
few Translations ftom the Chinese Language, and some Observations 
on our Interoonrse with that Country. Third EdUton. 8ro. 9«. 

STEPHENS' (J. L.) Incidents of a First and Second Visit to 
Central America and Yucatan. Post 8vo. In Preparation. 

STEVENS' (Wk., M.D.) Observations on the Healthy and Diseased 

Properties of the Blood. 8vo. 16s. 

STISTED'S (Mrs. Hekrt) Letters from the Bye- Ways of Italy. 

Plates. 8vo. ISs. 

STOTHARD'S (Tnos. K A.) Life. With Personal Reminiscences. 

By Mrs. Bray. With Portrait and Woodcuts. 4to. 

STRONG'S (Ret. Charles) Specimens of Italian Sonnets. From 

the most celebrated Poets, with Translations. 8vo. Qs. 

SITTTON (Hon. H. Manners). Some Account of the Courts of 
London and Vienna, at the end of the Seventeenth Century, extracted 
fir<nn the Official and Private Correspondence of Robert Sutton (late 
Lord liexington) while British Minister at Vienna, ISBi-ga 8vo. 14$. 

SUVBRN'S ARISTOPHANES. The Birds and the Clouds. 

Translated by W. B. Hakiltok, F.R.S. 2 Vols. Post 8vo. 9«. 
SYDENHAM'S (Lord) Memoirs. With his Administration in 

Canada. By G. Poulet Scbopk, M.P. Second Edition. Portrait. 8vo. 9«.6d. 

TAIT'S (Bean of Carlisle,) Suggestions offered to the Theological 
Student under present Difficulties. Five Discourses preached before the 
University of Oxford. PostSvo. 6f . 6d. 

TALBOT'S (H. Fox) English Etymologies. 8yo. VU. 

TAYLOR'S (Hbnrt) Notes from Life. Third Edition. PostSvo. 6s, 

Notes from Books. Second EdUion, Post 8vo. 9*. 

(J. E.) Fairy Ring. A Collection of Steriesfor Young 

Persons. From the German. With lUnstrationB by Biohasd Dotlk. 
Second Edition. Woodcuts. Fcap. 8vo. Is. 6d. 

Michael Angclo considered as a Philosophic Poet 



Second Edition. Post 8vo. 
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T£NKENT'S (Sib Jamss Evkbson) Christianity in Ceylon. Its 
Introduction and Progress under the Portuguese, Dutch, British, and 
American Missions. With an Historical Sketch of the Brahmanical 
and Buddhist Superatitions. Woodcuts. 8vo. 14t, 

THE0PHILU8* (The Monk) Essay upon Various Arts; form- 
ing an Encyclopeedia of Christian Art of the 11th Century. Translated, 
with Notes, by Robert Hbndbib. 8vo. 21«. 

THORNTON'S (Wm. T.) Plea for Peasaut Proprietors ; with the 
Outlines of a Plan for their Establishment in Ireland. Post 8vo. 79. 6rf. 

THREE-LEAVED MANUAL OP FAMILY PRAYER ; arranged 
so as to save the trouble of turning the Pages backwazds and fonrards. 
Royal 8vo. 2». 

TICE:N0R'S (George) History of Spanish Literature. With Criti- 
cisms on particular Works, and Biographical Notices of Prominent 
Writers. 3Vo1b.8vo. 42». 

TREMENHEERE'S (Sbthotjr) Political Experience from the 
Wisdom of the Ancients. A Manual for every Elector. With a Preface. 
Fcap. 8vo. (In the Press). 

TUBNBULL'S (P. E.) Narrative of Travels in Austria, with 
Remarks on its Social and Political Condition. 2 Vols. 8vo. 24«. 

TWISS* (Hobacb) Public and Private Life of Lord Chancellor Eldon, 
with Seleetions from his Correspondence. Portrait Third Edition. 
2 Vols. PostSvo. 21«. 

VAUGHAN'S (Rev. De.) Sermons on "Various OccasionB. 8vo. 12». 6cL 
Preached in Harrow School. Svo. 

10«.6d. 

— Nine Sermons. 12mo. Bs, 



VAUX'S (W. S. W.) Handbook to the Antiquities in the British 
Museum; being a Description of the Remains of Greek, Assyrian, 
Egyptian, and Etruscan Art preserved there. With 900 Woodcuts. 
Post Svo. 78. 6d. 

YENABLES' (Rev. R. L.) Domestic Manners of the Russians. 

Described fix>m a Year's Residence in that Country. Post Svo. 9». 6d. 

YO YAGE to the Mauritius and back, touching at the Cape of Good 
Hope, and St Helena. By Autiior of " Paddiaita.'' Post 8vo. 9». 6d. 

WAAGEN'S (Db.) Treasures of Art in Great Britain. Being an 
Account of the Chief Collections of Paintings, Sculpture, Manuscripts, 
Miniatures, &e., &e., in this Country. Obtained from Personal Inspect 
tion during Visits to England. 8 Vols. Svo. In Preparation. 

WAKEFIELD'S (E. J.) Adventures in New Zealand, 1889—1844. 
With some Account of the Beginning of the British Colonisation of the 
Island. Map. 2 Vols. Svo. 82«. 

WALKS AND TALKS. A Story-book for Young ChUdren. By 

AuxtIoa. With Woodcuts. Ifimo. bs. 

WARD'S (Robert Pluheb) Memoir, Correspondence, Literary and 
Unpublished Diaries and Remains. By the Hok. Edmund Phipps. 
Portrait 2 Vols. 8vo. 28«. 

WASHINGTON'S (General) Life. By WASHiHaroN Irving. Post Svo 

Nearly Ready, 
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WATT (JxHBs) ; an Historical Eloge. By M. Arago. Translated 
from the French, with Notes and an Appendix. By J. F. Muibhkad. 
8vo,8s.6(l.; or Ato,2U. 

(Correspondence of), on his Discovery of the Theory of the 

Composition of Water, with a Letter from his Son. Edited, with Notes^ 
by J. P. MuiBHRAD. With Portrait 8vo, lO*. 6d. ; or 4to, 25». 

WELLESLE Y*S (Rev. Dr.) Anthologia Polyglotta ; a Selection 
of YersiooB in various Languages, chiefly from the Greek Anthology. 
8vo, 16*. ; or 4to, 30». 

WELLINGTON (The Duke op). Selections from his Despatches. 

By the late Col. Gubwood. A New and Cheaper Edition. 1 Vol. 8vo. 

WILBERPORCE (Archdeacon) on Church Courts and Chnrch 

Discipline. 8vo. 78. 
. The Incarnation of our Lord Jesus Christ in its 

relation to Mankind. Third Edition. 8vo. 125. 

Doctrine of Holy Baptism, with Remarks upon 



the Rev. W. Goodb'b Effects of Infant Baptism. Third EdiHtm. 
8vo. 7«. 6d. 

Sermons onthe New Birth of Man's Nature. 8vo. 8*. 

Sketch of the History of Erastianism. Together 



with Two Sermons on the Reality of Church Ordinances, and on the 
Principle of Church Authority. SecoTid Edition. Post 8yo. Ss. 

WILKIE'S (Sir Dayid) Life, Journals, Tours, and Critical Remarks 
on Works of Art, with a Selection from his Correspondence. By Auijlk 
CuxKiNQHAH. Portrait. 3 Vols. 8vo. 42«. 

WILKINSON'S (Sir J. G.) Private Life, Manners, and Customs 
of the Ancient Egyptians. With 600 Illustrations. Third Edition, 
6 Vols. 8vo. 4Z.45. 

_ Dalmatia and Montenegro ; with a Journey to 

Mostar in Hertzegovina, and Remarks on the Slavonic Nations. Plates 
and Woodcuts. 2VoIs.8yo. 428. 

Handbook for Egypt. — Thebes, the Nile, Alexan- 
dria, Cairo, the Pyramids, Mount Sinai, &c. Map. Post 8vo. IS5. 

(G. B.) Working Man's Handbook to South Aus- 
tralia ; with Advice to the Farmer, and Detailed Information for the 
several Classes of Labourers and Artisans. Map. 18mo. Is. 6d. 

WOOD'S (Lieut.) Voyage up the Indus to the Source of the 
River Oxus, by Kabul and Badakhshan. Map. 8vo. 14^. 

WORDSWORTH'S (Rev. Dr.) Athens and Attica ; a Journal of a 

Residence there. Second Edition. Plates. 8vo. 12«. 
Fac-Similes of Ancient Writings on the Walls 

of Pompeii. Second Edition. 8vo. 23. 6d. 

King Edward Ylth's Latin Grammar, for the 



Use of Schools. Seventh Editiouy revised. 12mo. 8« 6d. 

Accidence, for the 



Use of Junior Classes. 12mo. 2s. 
WORSAAE'S (J. J. A.) Account of the Danes and Northmen in 
England, Scotland, and Ireland. Woodcuts. 8vo. 
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